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United  States  Department  of  Agriculture, 

Forest  Service, 

Washington,  D.  C,  October  ^,  1919. 
Sir:  I  have  the  honor  to  transmit   herewith  a  report  of   the  work 
in  the  Forest  Service  for  the  fiscal  year  ended  June  30,  1919. 

Henry  S.  Graves, 

Forester. 
Hon.  D.  F.  Houston, 

Secretary  of  Agriculture. 


THE  EXTENSION  OF  FORESTRY  PRACTICE. 

The  year  covered  by  this  report  was  signalized  by  a  new  move- 
ment for  extending  the  practice  of  forestry.  More  than  20  years  ago 
the  Division  of  Foresti^  offered  to  give  advice  and  assistance  to  pri- 
vate timber  owners  who  might  wish  to  consider  applying  forest  man- 
agement. The  offer  received  a  remarkable  response  and  formed  a 
real  turning  point  in  the  forestry  movement.  For  the  first  time  for- 
estry in  the  United  States  became  something  which  a  business  man 
could  ^rasp  and  weigh  on  its  merits  as  a  definite  business  proposal. 
This  aided  powerfully  in  bringing  the  whole  question  of  forestry, 
public  as  well  as  private,  before  the  country.  But  it  did  not  result  in 
any  widespread  acceptance  of  the  practice  of  forestry  by  timberland 
owners. 

The  failure  of  this  early  movement  to  get  private  forests  exten- 
sively under  management  was,  however,  not  immediate.  The  Divi- 
sion of  Forestry  made  its  offer  of  cooperation  early  in  the  fiscal  year 
1898.  By  the  close  of  the  fiscal  year  1905  requests  had  been  received 
for  the  examination  of  private  holdings,  large  and  small,  comprising 
all  told  more  than  10,900,000  acres  of  land.  Many  requests  were  from 
lumber  companies  and  other  owners  of  extensivr^  timber  tracts.  On 
the  strength  of  the  showing  made  by  the  preliminary  examinations,  a 
number  of  these  large  owners  entered  into  cooperative  agreements  for 
the  preparation  of  working  plans.  The  intei'est  of  the  lumbermen 
was  much  increased  by  the  fact  that  the  young  foresters  were  able  to 
show  them  that  they  were  losing  money  by  certain  wasteful  prac- 
tices. Closer  utilization  spread  rapidly  through  the  industry.  Pub- 
lic interest  in  forestry  and  an  intelligent  idea  of  what  it  meant  be- 
came general.  In  the  early  years  of  the  present  century  it  really 
looked  as  though  the  management  of  forests  as  permanent  productive 
pioperties  mig-ht  be  voluntarily  undertaken  by  private  owners  on  a 
very  large  scale.  Although  many  o})stacles  were  presented  by  the  in- 
ternal conditions  of  the  lumber  industry,  piogressive  lumbermen  were 
giving  much  serious  attention  to  the  possilulity  of  engaging  in  the 
practice  of  forestry.  The  chief  stimulus  was  furnished  by  the  rising 
YSiiue  of  stumpage. 

177 


^'^"'son  College  Library 


178         ANNUAL  REPORTS   OF  DEPARTMENT   OF  AGRICULTURE. 

The  panic  of  1907  radically  changed  the  situation.  The  lumber 
industry  entered  a  period  of  protracted  depression.  From  that  time 
on  private  forestry  made  relatively  little  progress  in  the  United 
States,  except  on  farm  woodlands.  While  public  forestry  has  made 
vast  strides,  the  forests  of  the  country  that  are  in  private  hands  are 
being  depleted  with  very  great  rapidity,  and  almost  everywhere 
without  effort  to  renew  them.  A  grave  situation  is  becoming  man- 
ifest in  various  ways.  This  is  why  the  Forest  Service  is  now  putting 
forth  a  new  and  energetic  effort  to  call  public  attention  to  the  facts 
and  to  propose  a  program  that  will  afford  relief. 

The  problem  presented  is  one  that  can  be  solved  only  by  public 
action.  The  general  practice  of  forestry  on  privately  owned  lands 
in  the  United  States  will  not  take  place  through  unstimulated  private 
initiative. 

The  magnitude  of  the  National  Forest  enterprise  and  the  prom- 
inence given  to  its  accomplishments  have  given  the  impression  to 
some  that  the  problem  of  forestry  is  under  way  of  solution.  In 
point  of  fact,  this  is  by  no  means  the  case,  for  the  National  Forests 
represent  in  area  only  about  a  quarter  of  the  forest  area  of  the  country 
and  less  than  that  proportion  of  the  actual  standing  timber.  Private 
owners  therefore  hold  more  than  three-fourths  of  the  present  timber 
supplies  of  the  United  States.  The  amount  of  materia  which  is 
actually  placed  on  the  market  from  the  National  Forests  amounts 
to  only  about  3  per  cent  of  the  entire  consumption  of  the  country. 
The  rest  comcB  from  private  lands.  While  the  proportion  will  be 
altered,  the  country  must  still  look  to  private  lands  for  a  large  part 
of   its   forest   supplies. 

The  rate  of  depletion  of  our  forest  resources  is  more  than  twice, 
probably  three  times,  vrhat  is  actually  being  produced  by  growth  in 
a  form  which  will  be  servicable  for  products  other  than  fircAvood. 
High  prices  of  lumber  are  not  wholly  due  to  the  increased  cost  of 
labor  and  materials.  A  part  is  due  to  the  ever-retreating  sources  of 
timber  supply.  Already  the  supplies  of  all  our  eastern  great  centers 
of  production  are  approaching  exhaustion  with  the  exception  of  the 
South,  and  even  there  most  of  the  mills  have  not  over  10  to  15  years' 
supply  left  of  vu*gin  timber.  Already  the  southern  pine  is  being 
withdrawn  from  many  points  as  a  competitive  factor  and  its  place 
taken  by  v/estern  timbers,  with  consequent  freight  charges  which 
the  consumer  must  pay.  Communities  needing  to  build  roads  and 
other  public  \\  orks  which  involve  increased  taxation  are  often  hav- 
ing brought  sharply  to  their  attention  the  economic  consequences  of 
stripping  off  the  forests  and  leaving  in  their  stead  unproductive 
wastes  of  low  taxable  value  now  or  m  the  future.  These  facts  are 
recalling  public  attention  to  the  effects  of  uneconomic  and  wasteful 
explcitation  of  our  forests  in  the  past  and  to  the  need  of  steps  which 
will  put  a  stop  to  the  destructive  processes  and  replace  them  v/ith 
methods  which  will  build  up  rather  than  injure  the  country. 

The  situation  necessitates  a  broad  policy  of  forestry  for  the  whole 
Nation  vrhich  will  include  both  an  enlarged  program  of  public  acqui- 
sition of  forests  by  the  Government,  the  States,  and  municipalities 
and  protection  and  perpetur.tion  of  forest  growths  on  all  privately 
owned  lands  which  may  not  better  be  used  for  agriculture  and 
settlement. 
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The  proposed  plan  for  realizing  these  objectives  contemplates 
cooperation  between  the  Federal  Government  and  the  States.  The 
Government  and  the  States  must  join  hands  in  workingout  a  i)rogram 
that  will  brmg  into  correlation  the  various  public  and  private  efforts 
for  the  protection  and  right  handling  of  forests.  The  function  of 
the  Federal  Government,  in  addition  to  handling  the  National  Forests, 
v/ould  be  to  stimulate,  guide,  and  coordinate  State  action  and  conduct 
necessary  investigations  regarding  the  best  methods  of  forestry,  to 
assist  the  States  in  classification  of  land,  and  to  harmonize  action 
as  between  the  different  States.  The  States  would  also  have  a. 
function  in  handling  public  property  owned  by  them,  and  they 
would  have  a  further  direct  responsibility  in  connection  with  the 
protection  and  perpetuation  of  private  forest  lands. 

In  the  matter  of  private  forestry  the  Government  would  work 
primarily  through  State  agencies.  To  initiate  the  proposed  policy 
there  should  be  a  Federal  law  authorizing  the  Government  to  coop- 
erate with  the  States  in  brmgmg  about  the  protection  and  right  han- 
dling of  forest  lands  within  their  borders,  and  providing  means  for 
such  cooperation. 

The  net  result  of  the  steps  already  taken  to  inaugurate  and  organize 
the  new  movement  for  forestry  has  been  to  attract  renewed  and 
widespread  attention  to  the  fact  that  a  real  forest  problem  must  be 
reckoned  with,  and  is  of  national  concern;  to  establish  a  conviction 
in  the  minds  of  many  who  have  first-hand  knowledge  of  the  facts 
tiiat  definite  action  to  protect  the  public  interests  involved  and  safe- 
guard a  resource  essential  for  economic  and  industrial  stability  is 
now  required ;  and  to  secure  what  is  believed  to  be  a  feasible  program, 
of  a  character  to  command  general  acceptance  as  it  becomes  fully 
understood. 

PERSONNEL  CHANGES  IN  THE  FOREST  SERVICE. 

Since  the  signing  of  the  armistice  419  members  of  the  Forest  Serv- 
ice have  resigned.  Of  this  numberllS  were  employed  at  the  Forest 
Products  La])oratory  at  Madison,  Wis.,  231  were  members  of  the 
National  Forest  force,  and  70  were  employed  in  the  District  offices 
and  at  Washington. 

The  resignations  at  the  Madison  laboratory  were  mainly  the  result 
of  curtailment  of  the  activities  there  forced  by  large  reductions  in  the 
funds  supplied  by  the  War  and  Navy  Departments  for  lines  of  work 
which  were  a  part  of  the  war  effort  of  the  Nation.  As  set  forth  in 
last  year's  report,  tlie  Forest  Products  Laboratory  had  practically 
a])andoned  all  other  lines  of  work.  When  the  armistice  was  signed 
the  activities  were  at  their  peak.  The  field  of  public  service  of  the 
laboratory  was  somewhat  altered  but  in  no  way  reduced  by  the  sudden 
end  of  hostilities;  but  the  supply  of  funds  was  progressively  cut  off. 
This  was  the  chief  cause  of  the  reduction  in  force,  though  in  a  con- 
siderable number  of  individual  instances  men  whom  the  laboratory 
wished  to  retain  were  lost  because  of  the  higher  outside  remuneration 
offered  them. 

Quite  a  different  situation  obtained  with  the  National  Forest  force. 
Here  the  war  had  led  to  a  curtailment  of  activities,  the  furloughing 
of  many  men  who  volunteered  or  were  (h-afted  for  military  service, 
the  temporary  or  permanent  withdrawal  of  other  men  to  engage  in 
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war  work,  and  the  carrying  of  heavier  burdens  by  the  men  who  were 
left.  Generally  speaking,  the  National  Forest  force  sank  personal 
considerations  and  recognized  a  patriotic  duty  to  remain  at  their 
posts  and  exert  themselves  to  the  utmost  to  maintain  through  the 
period  of  the  war  indispensable  activities,  disregarding  the  oppor- 
tunities very  widely  open  to  them  to  better  themselves  con- 
siderably in  the  matter  of  pay  if  they  would  accept  outside  employ- 
ment. The  National  Forest  organization,  though  subjected  to  a 
severe  strain,  was  maintained  intact  because  of  the  loyalty  of  its  men 
to  a  high  ideal  of  public  service. 

Since  the  conclusion  of  hostilities  the  personnel  situation  on  the 
National  Forests  has  grown  very  acute.  The  resumption  of  peace 
time  activities  upon  the  Forests  threw  a  larger  burden  upon  the 
organization  before  the  men  on  military  furlough  had  returned  and 
before  the  personnel  could  be  built  up  to  meet  the  current  require- 
ments. At  the  same  time,  many  men  who  had  loyally  remained 
with  the  service  during  the  war  felt  that  they  no  longer  could  justify 
to  themselves  the  refusal  of  offers  for  outside  employment  at  greatljr 
increased  compensation. 

It  was  pointed  out  last  year  that  the  rate  of  pay  of  the  National 
Forest  force  was  entirely  inadequate  to  attract  and  hold  men  of  the 
training  and  experience  needed  to  discharge  the  responsibilities  in- 
volved. The  forest  officers  are  the  guardians  of  the  public  property 
and  the  administrative  managers  who  handle  the  great  variety  of 
business  connected  with  the  use  of  the  properties.  The  safeguard- 
ing of  the  resources  requires  men  of  training  in  protective  work  that 
comes  from  long  experience,  and  the  same  is  true  of  the  handling 
of  timber  sales,  grazing,  and  other  lines  of  business.  Efficient  serv- 
ice to  the  public  necessitates  competent  forest  officers.  The  stand- 
ards of  salaries  paid  today  were  set  about  nine  years  ago.  These 
standards  are  not  at  all  commensurate  with  the  responsibilities  in- 
volved, quite  aside  from  any  question  of  present-day  cost  of  living. 

During  the  past  season  the  Forest  Service  has  had  Ihe  most  serious 
fire  situation  in  its  liistory,  due  to  the  exceptionally  severe  and  pro- 
longed drought.  In  many  cases  the  loss  of  experienced  forest  officers 
made  it  necessary  to  place  men  of  relatively  small  training  in  charge 
of  important  districts.  Fires  grew  large  which  would  have  been 
promptly  extinguished  if  the  men  had  had  greater  experience.  The 
same  effect  appeared  in  the  handling  of  various  lines  of  business. 
The  administration  of  grazing  has  suffered  materially  because  of 
the  difficulty  of  holding  experienced  men. 

The  salary  of  forest  supervisors,  exclusive  of  the  bonus,  now  aver- 
ages $1,958,  that  of  deputy  forest  supervisors  $1,524,  and  that  of 
forest  rangers  $1,154.  Many  supervisors  have  charge  of  a  million 
acres  of  public  property  and  of  resources  not  uncommonly  valued  at 
15  to  20  million  dollars.  Often  a  single  ranger  district  comprises 
150,000  acres  and  resources  of  very  great  value,  for  which  the  ranger 
is  directly  responsible. 

The  position  of  forest  supervisor  and  also  that  of  forest  ranger 
are  in  a  very  real  sense  technical,  and  the  standards  of  remunera- 
tion should  be  such  as  to  enable  the  Government  to  secure  and  hold 
trained  men  of  the  highest  type  and  integrity.  The  effectiveness 
of  the  entire  administrative  system  depends  on  the  quality  of  the 
Forest  force. 
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In  the  last  few  months  the  difhculties  of  maintaining  an  efficient 
organization  have  become  increasingly  aggravated.  Impairment  of 
the  organization  and  reduction  in  efficiency  of  service  are  inevitable 
if  some  action  can  not  be  taken  to  check  the  flow  of  the  experienced 
men  who  can  not  be  retained  on  account  of  the  low  pay.  If  the 
present  condition  continues  it  will  be  necessary  to  build  up  practi- 
cally a  new  organization,  through  a  term  of  years;  and  in  the  mean- 
time the  public  will  sulfer  because  of  the  lower  efficiency  of  inex- 
])erienced  men.  In  fact,  through  inefficient  service  the  entire 
National  Forest  enterprise  may  be  set  back.  The  situation  is  one 
that  should  receive  careful  consideration  in  the  interest  of  the  public. 
Already  protest  has  begun  to  be  made  by  users  against  the  effect 
of  the  "changes  of  personnel,  while  internal  evidences  of  poorer  eflici- 
ehcy  and  increasing  strain  imposed  on  the  organization  are  becom- 
mg  manifest. 

THE  NATIONAL  FOKESTS. 

RECEIPTS  AND  OPERATING  EXPENSES. 

The  receipts  from  the  National  Forests  in  the  fiscal  year  1919  were 
greater  by  $783,484.79  than  in  the  previous  year.  This  is  the  largest 
increase  ever  made  in  a  single  year.   The  receipts  totaled  $4,358,414.86. 

To  this  total  the  grazing  business  contributed  $2,609,169.85,  the 
timber  business  $1,540,099.96,  special  uses  (i.  e.,  the  occupancy  of 
lands  for  miscellaneous  purposes),  $136,822.99,  and  use  for  water- 
pov/er  development,  $72,322.06.  The  receipts  from  grazing  exceeded 
those  of  1918  by  $883,347.91,  while  the  receipts  from  timber  declined 
$93,549.46.  Special  uses  showed  a  gain  of  $15,616.05,  and  water 
power  a  falling  off  of  $21,654.29. 

The  falling  off  in  the  receipts  from  timber  was  not  due  to  any 
material  reduction  in  the  current  timber  sale  business  but  is  explamed 
chiefly  by  the  fact  that  in  1918  settlement  was  secured  under  a  court 
judgment  of  a  claim  against  one  of  the  transcontinental  railroad 
•comxpanies  amounting,  with  interest,  to  $89,264. 

The  increase  in  the  receipts  from  grazing  was  due  to  the  fact  that 
last  year  the  final  step  was  taken  in  carrying  through  the  advance 
in  the  grazing  fees,  proposed  in  1916  and  inaugurated  in  1917. 

With  the  stockmen  paying  more  than  two  and  one-half  million 
dollars  annually  into  the  public  treasury  for  use  of  the  National  Forest 
ranges,  there  is  strong  reason  for  their  urging  that  the  Government 
expenditures  aimed  at  making  the  range  more  useful  should  be  in- 
creased. Unquestionably  the  value  of  the  range,  to  the  live-stock 
producers  and  to  the  country,  can  be  developed  to  a  higher  point  by 
constructing  more  improvements  and  pushing  further  the  investiga- 
tions which  make  possible  the  most  efficient  and  complete  utilization 
of  the  forage  crop  and  the  most  highly  perfected  methods  of  live-stock 
management.  Since  the  Government  receives  a  return  on  what  may 
be  called  development  expenditures,  in  the  form  of  additional  grazing 
fees,  increased  expenditures  for  this  purpose  would  seem  wise  as  well 
as  reasonable. 

That  the  receipts  from  grazing  now  exceed  those  from  timber  by 
more  than  a  million  dollars  and  form  59  per  cent  of  the  total  receipts 
from  all  sources  is  due  to  the  fact  that  practically  the  entire  forage 
crop  can  under  present  conditions  be  utilized,  while  the  annual  timber 
cut  is  but  an  insignificant  fraction  of  the  sustained  yield  obtainable 
from  the  Forests,  or  of  the  total  cut  of  the  country.     There  is  very 
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little  range  which  is  not  accessible  to  live-stock,  but  the  bulk  of  the 
timber  is  still  out  of  reach  of  the  lumbermen. 

The  receipts  of  1919  were  175  per  cent  of  those  of  1915,  while  the 
cost  of  operating  the  Forests  has  remained  practically  stationary  dur- 
ing these  four  years.  The  appropriation  act  for  the  current  year 
made  increases  in  the  items  for  a  number  of  the  individual  Forests, 
aggregating  $266,074.  Most  of  these  increases  were  to  strengthen  the 
protective  system  on  the  Forests  where  the  danger  of  costly  and  de- 
structive fires  is  greatest  because  of  the  inaccessibility  of  the  country. 
These  new  funds  did  not  become  available  until  after  July  25,  when 
the  fire  season  was  reaching  its  height,  which  precluded  the  carrying 
out  of  the  plans  contemplated  when  the  increases  were  asked  for. 
Before  the  end  of  June  the  worst  fire  season  ever  faced  in  the  North- 
west had  begun.  When  it  ended  the  expenditures  for  fire  fighting 
had  so  far  exceeded  the  appropriation  for  that  purpose  that  it  became 
necessary  to  ask  a  deficiency  appropriation  from  Congress  of  $2,950,- 
000.  Again,  as  in  last  year's  report,  it  must  be  pointed  out  that 
greater  outlays  for  fire  prevention,  early  detection,  and  swift  concen- 
tration of  fire-fighting  forces  would  be  much  more  economical. 

THE  NATIONAL  FOREST  PROPERTIES. 

The  net  area  of  the  National  Forests  at  the  close  of  the  fiscal  year 
1919  was  153,933,700  acres,  as  against  155,374,602  acres  June  30, 1918. 
The  corresponding  gross  areas  were  174,261,393  acres  and  175,951,266 
acres.  The  gross  area  includes  all  lands  within  National  Forest 
boundaries;  the  net  area  excludes  alienated  lands. 

These  figures  indicate  a  decrease  of  1,440,902  acres  in  net  area  and  a 
decrease  of  1,689,873  acres  in  gross  area.  Eliminations  made  either 
by  presidential  orders  or  proclamations  or  by  special  acts  of  Congress 
totaled  1,658,989  acres,  in  25  National  Forests.  The  act  of  February 
26,  1919,  creating  the  Grand  Canyon  National  Park,  eliminated  from 
the  Kaibab  and  Tusayan  National  Forests  and  transferred  to  the 
Grand  Canyon  National  Park  606,720  acres.  State  selections  author- 
ized under  a  proclamation  of  June  4,  1912,  were  approved  in  the  St. 
Joe  National  Forest,  in  Idaho,  aggregating  21,262  acres.  Elimina- 
tions by  Executive  orders  or  presidential  proclamations,  as  a  result 
of  the  land  classification  that  is  now  nearing  completion,  reduced  the 
National  Forest  areas  1,031,007  acres.  Furthermore,  a  considerable 
acreage  passed  into  private  ownership  under  the  usual  operations  of 
the  mining  laws  and  the  Forest  homestead  act. 

These  reductions  in  area  were  in  a  small  degree  offset  by  three  small 
public-land  additions.  Presidential  proclamations  increased  the 
Dixie  National  Forest  in  Utah  8,328  acres  and  the  Humboldt  Forest 
in  Nevada  28,020  acres.  By  the  act  of  March  3,  1919,  2,886  acres 
were  added  to  the  Minam  Forest  in  Oregon. 

Increase  of  the  National  Forests  in  the  East  through  purchases 
continued  at  a  conservative  r^te.  The  total  net  area  of  public  land  in 
the  National  Forests  established  from  purchase  areas  now  aggregates 
1,347,666  acres.  Of  this  amount  1,333,405.03  acres  have  been  pur- 
chased, the  remainder  being  unoccupied  and  unentered  public  lands 
in  the  Alabama  National  Forest.  At  the  close  of  the  fiscal  year  there 
remained  a  total  of  396,493  acres  approved  for  purchase  by  the 
National    Forest    Keservation    Commission    and    under    process    of 
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acquisition,  and  the  plans  for  ultimate  acquisition  embraced  addi- 
tional areas  aggregating  4,422,167  acres.  The  purchase  activities 
were  largely  confined  to  areas  previously  approved  for  purchase  and 
to  the  consummation  of  negotiations  already  pending.  The  Nations)  1 
Forest  Reservation  Commission  desires,  so  far  as  practicable,  to 
round  out  and  complete  the  present  purchase  areas  for  practical 
administrative  units  before  initiating  purchase  activities  in  other 
regions. 

At  the  close  of  the  fiscal  year  there  were  pending  m  the  Interior 
Department  proclamations  providing  for  additions  in  the  Western 
States  totaling  283,780.54  acres.  Of  this  75,050  acres  represents 
additions  in  the  State  of  Wyoming  authorized  by  special  acts  of  Con- 
gress. The  prevailing  sentiment  in  the  public-land  States  is  now 
generally  favorable  to  the  extension  of  the  Forests.  This  is  indi- 
cated by  the  fact  that  at  the  present  time  there  is  pending  in  Congress 
legislation  providing  for  10  different  additions  to  National  Forests 
in  the  public-land  States  in  which  such  additions  can  only  be  made 
with  the  consent  of  Congress.  These  proposed  additions  aggregate 
approximately  1,700,000  acres.  The  most  important  of  the  projects 
now  before  Congress  is  one  for  adding  to  the  Idaho  and  Fayette 
National  Forests  the  region  commonly  known  as  the  Thunder 
Mountain  country,  of  approximately  1,120,000  acres.  This  pro- 
posed addition  was  discussed  in  last  year's  report.  It  has  been 
strongly  urged  by  successive  sessions  of  the  Idaho  State  Legislature, 
and  is  %'ery  desirable  in  order  to  give  this  area  the  protection  and 
regulation  it  has  so  long  and  so  urgently  needed. 

PROTECTION. 

Mention  has  already  been  made  of  the  emergency  conditions 
which  arose  during  the  fire  season  of  1919  in  the  Northwest.  The 
National  Forests  of  western  Montana  and  northern  Idaho  are 
heavily  timbered,  and  most  of  the  country  which  they  cover  is  ex- 
ceedingly mountainous,  rugged,  and  undeveloped.  Because  of  its 
wild  character,  its  remoteness  from  centers  of  population  and  bases 
of  supply,  its  lack  of  means  of  communication,  its  large  stand  of 
valuable  timber  and  importance  for  watershed  protection,  and 
because  of  the  climatic  conditions,  it  presents  the  problem  of  pro- 
tection in  its  most  extreme  form.  Nowhere  else,  experience  has 
proved,  is  the  control  of  fires  so  difficult  or  so  expensive. 

The  region  is  subject  to  severe  droughts,  in  which  almost  no  rain 
may  fall  for  months;  when  such  drought  seasons  occur  the  forests 
become  almost  like  tinder;  and  frequent  electric  storms  supply  the 
sparks.  Lightning  fires  generally  start  in  the  high  mountains,  where 
they  are  most  difficult  to  reach  and  fight.  Their  control  necessitates 
special  provision,  first,  for  discovering  and  getting  to  them  quickly 
before  they  have  gathered  headway;  and,  secondly,  for  throwing 
against  them  and  maintaining  in  the  field  large  forces  of  fire  fighters 
in  case  their  immediate  suppression  becomes  impossible. 

'i'he  experience  of  the  past  season  simply  emphasizes  the  conclusion 
set  forth  in  my  report  of  a  year  ago.  The  protective  system  must 
be  strengthened  along  lines  w^hich  will  permit  of  quicker  work.  The 
choice  is  between,  on  the  one  hand,  provision  for  a  moderately  ex- 
panded regular  protective  organization  or,  on  the  other  hand,  unnec- 
essarily large  danger  of  terrific  fiix^s  and  huge  emergency  expendi- 
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tiires.  Last  summer  these  emergency  expenditures  for  fire  fighting 
in  the  western  Montana  and  northern  Idaho  Forests  came  to  more 
than  ten  times  the  regular  protective  funds  provided  for  the  same 
Forests.  While  the  danger  of  great  fires  can  no  more  be  entirely 
eliminated  on  the  National  Forests  than  it  can  in  our  large  cities,  it 
can  and  should  be  minimized. 

Control  of  last  summer's  fires  was  made  especially  difficult  by  vari- 
ous circumstances.  The  delay  in  the  enactment  of  the  Agricultural 
appropriation  bill  embarrassed  the  early  building  up  of  the  protec- 
tive organization.  Labor  was  at  times  difficult  to  secure  to  the  extent 
needed,  and  was  generally  kss  efficient  than  usual;  while  it  was 
alwa^^s  hard  to  secure  men  experienced  in  fire  fighting  for  foremen. 
Very  serious,  however,  was  the  further  fact  that  the  Forest  vService 
has  been  losing  its  trained  men  very  rapidly,  owing  to  its  inabihty 
to  hold  men  at  the  present  rates  of  compensation  prescribed  by  law ; 
and  in  consequence  in  many  cases  the  forest  officers  were  compara- 
tively new  men  or  men  who  had  been  recently  transferred  from  some 
other  district  and  had  not  yet  become  thoroughly  familiar  with  the 
local  country.  Undoubtedly  this  was  responsible  for  failure  in  a 
number  of  instances  to  get  fires  extinguished  more  promptly  and 
economically. 

Through  a  succession  of  unusually  dry  years  the  Forest  Service 
has  been  able  to  prevent  a  catastrophe.  It  has  held  down  the  loss 
of  merchantable  timber  to  an  amount  which,  under  the  circumstances, 
is  reasonably  small.  It  has  prevented  injury  and  destruction  to  prop- 
erty worth  several  hundred  million  dollars.  On  the  other  hand,  a 
large  expenditure  has  been  required  to  fight  fires,  and  in  the  aggre- 
gate a  large  area  of  old  burns  has  been  burned  over,  with  resulting 
destruction  of  a  great  deal  of  young  growth.  The  reasons  for  the 
failure  to  secure  better  results  may  be  summed  up  as  follows: 

(1)  The  Forests  have  not  yet  been  sufficiently  opened  up  with 
roads  and  trails.  It  is  still  necessary  in  many  cases  to  build  trials 
through  the  woods  to  the  fires.  This  may  require  several  days, 
during  which  a  fire  maj^  have  become  a  great  conflagration. 

(2)  The  regular  protective  force  is  insufficient. 

(3)  The  Forest  Service  is  almost  wholly  unequipped  with  motor 
trans|)ort.  Aside  from  the  fact  that  the  cost  of  hiring  trucks  to 
transport  men  and  supplies  for  fire  fighting  is  very  large,  the  diffi- 
culty of  obtaining  such  transportation  sometimes  results  in  failure 
to  reach  a  fire  before  it  is  too  late.  Adequate  equipment  with  motor 
trucks  would  save  a  great  many  thousand  dollars  each  year. 

(4)  Successful  fire  protection  is  absolutely  dependent  on  a  perma- 
nent force  of  trained  men.  Without  that,  fires  which  should  be  put 
out  promptly  with  little  loss  or  cost  spread  widely  and  require  many 
thousands  of  dollars  to  prevent  disaster,  let  alone  extinguish  them. 

(5)  Public  sentiment  in  many  places  has  not  yet  roused  to  the 
need  of  care  in  the  forest  and  public  cooperation.  There  are  still 
too  many  railroad  fires,  too  much  carelessness  in  the  woods,  particu- 
larly from  smoking,  and  too  many  fires  from  clearing  land. 

The  answer  to  the  forest  fire  problem  is  therefore  more  roads  and 
trails,  sufficient  salaries  for  our  forest  officers  to  enable  the  build- 
ing up  and  holding  of  a  well-trained  force,  greater  leeway  in  fur- 
nishing motor  equipment  for  fighting  fires,  which  could  also  be  used 
in  road  improvements,  and  a  morQ  vigorous  campaign  to  educate 
the  pubUc  to  better  cooperation  in  fire  protection. 
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There  were  relatively  few  large  fires  during  the  fiscal  year  on  the 
National  Forests  elsewhere  than  in  the  northern  Rocky  Mountains 
and  Pacific  Coast  States,  although  unfavorable  conditions  were  wide- 
spread. In  the  last  six  months  of  the  calendar  year  1918,  after  an 
an  early  summer  fire  season  of  unusual  danger  in  all  parts  of  the 
West,  except  in  Colorado,  Wyoming,  and  South  Dakota,  where  light 
rains  fell  with  sufficient  frequency  to  mitigate  the  drought,  the  situa- 
tion improved  materially  as  the  season  advanced.  The  fall  rains 
generally  set  in  early;  and  in  the  Southwest,  where  the  fire  danger 
occurs  in  two  distinct  seasons,  one  in  the  spring  and  early  summer 
and  one  in  the  fall,  the  fall  fire  season  was  of  short  duration,  with 
good  showers  at  frequent  intervals.  In  southern  California  condi- 
tions were  threatening  until  late  in  the  fall,  but  throughout  the 
State  the  fires  of  the  latter  part  of  the  calendar  year  1918,  were  well 
controlled.  Especially  notable  was  the  reduction  in  the  number  of 
man-caused  fires  in  California  which  followed  a  vigorous  campaign  of 
public  education  waged  by  the  Forest  Service  in  cooperation  with 
State  and  other  public  agencies.  In  Minnesota  no  large  fires  burned 
on  the  National  Forests,  in  conspicuous  contrast  with  what  happened 
in  other  parts  of  the  State.  In  the  southern  Appalachian  Forests  the 
chmatic  conditions  during  the  fall  were  less  fa\^orable  than  normally, 
but  only  one  large  fire  occurred;  this  was  on  the  Shenandoah,  in 
October. 

The  following  table  gives  certain  statistics  regarding  the  1918 
fires.  The  total  number,  5,573,  shows  a  reduction  of  2,241  from 
the  number  which  occurred  in  the  previous  calendar  year.  The 
area  of  National  Forest  lands  burned  over  was  694,651  acres,  as 
against  962,543  in  1917;  the  estimated  damage  on  these  lands  was 
$688,332,  as  against  $1,358,627;  and  the  total  cost  of  fire  fighting 
was  $714,009.63,  as  against  $1,121,451. 

Fires  on  National  Forests,  calendar  year  1918. 


Extent  and  causes  of  fires. 


Area  burned  over: 

Under  0.25  acre 

Between  0.25  acre  and  10 

acres , 

10  acres  and  over,  damage 

under  $100 ■.., 

10  acres  and  over,  damage 

$100  to  $1,000 

10  acres  and  over,  damage 

over  $1,000 

Total 


Num- 
ber of 
fires. 


2,475 

1,572 

1,146 

270 

110 


5,573 


Percent- 
age of 
total. 


44.41 
28.21 
20.56 
4.85 
1.97 


100.00 


Extent  and  causes  of  fires. 


Causes  of  fires: 

Railroads 

Liglitning 

Incendiary 

Brush  burning 

Campers 

Lumbering 

Unknown 

Miscellaneous.. 

Total 


Num- 
ber of 


618 
2,457 
257 
361 
943 
104 
658 
175 

5,573 


Percent- 
age of 
total. 


11.09 
44.09 

4.61 

6.48 
16.92 

1.8() 
11.81 

3.14 

100. 00 


Of  the  110  fires  listed  above  as  having  burned  over  an  area  of  10 
acres  and  more  with  damage  in  excess  of  $1,  000,  35  were  in  Idaho, 
30  in  Oregon,  14  in  Washington,  and  12  in  California.  In  total 
nuiuber  of  fires  of  all  classes  California  came  first,  with  1,148,  fol- 
lowed by  Idaho  with  832,  Oregon  with  775,  Montana  with  573,  and 
Washington  with  563.  Seventy  per  cent  of  all  the  fires  occurred  in 
these   five   States. 
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Since  the  fire  season  of  1919  is  not  yet  closed,  final  statistics  regard- 
ing this  year's  fires  can  not  of  course  be  given.  Preliminary  esti- 
mates indicate  an  area  burned  over  up  to  September  30  of  approx- 
imately 1,500,000  acres,  while  the  fire  fighting  expenditures  from 
July  1  to  September  30  were  close  to  $3,000,000. 

MANAGEMENT. 

Timber. 

There  was  a  decrease  of  3  per  cent  in  the  cut  of  National  Forest 
timber  under  sales,  and  of  0.5  per  cent  in  the  receipts  from  sales. 
In  a  period  when  the  lumber  cut  of  the  United  States  as  a  whole 
dropped  off  11  per  cent,  this  sustained  use  of  National  Forest  timber 
indicates  the  stable  source  of  supply  which  has  been  established  in 
the  National  Forests  for  the  local  lumber  industry  and  for  the  general 
timber  requirements  of  the  country.  New  sales  of  timber  decreased 
45  per  cent.  This  decrease  is  attributable  to  the  war  production 
conditions  existing  during  the  first  part  of  the  year  and  to  the  high 
cost  of  steel  rails,  machinery,  and  other  materials,  which  has  dis- 
couraged the  development  of  new  lumbering  enterprises  in  the 
National  Forests. 

Since  April,  1919,  the  lumber  market  has  been  characterized  by 
advances  m  prices  exceeding  in  rapidity  anything  previously  known 
in  the  history  of  the  industry.  This  condition  appears  to  be  due  to  the 
sudden  and  wide-spread  resumption  of  building  activity  and  to  the 
shortage  of  existing  lumber  stocks.  The  production  of  lumber  is 
responding  but  slowly  to  this  demand  on  account  of  the  shortage 
of  labor  and  the  high  cost  of  supplies.  The  advance  in  lumber  has, 
however,  been  reflected  during  the  last  three  months  in  a  sharpened 
demand  for  National  Forest  stumpage,  which  bids  fair  to  increase 
materially  the  rate  of  cutting.  Such  increases  will  be  progressive 
and  somewhat  slow,  because  a  certain  length  of  time  is  required  for 
the  appraisal  and  advertisement  of  large  tracts  and  time  is  needed 
also  for  new  installations  under  present  conditions. 

One  of  the  more  important  developments  in  forest  management 
which  must  be  pushed  with  vigor  is  to  determine  within  closer  limits 
than  has  yet  been  possible  the  quantities  of  timber  which  may  be  cut 
from  forest  units  on  a  basis  of  permanent  production.  The  demand 
for  National  Forest  timber  in  some  localities  has  about  reached  the 
growing  capacity  of  the  areas  forming  the  logical  source  of  supply. 
It  is  of  the  utmost  importance  that  the  industrial  developments  sup- 
ported by  National  Forest  stumpage  be  permanent  and  that  no 
pressure  for  the  immediate  use  of  timber  be  permitted  to  exhaust 
such  National  Forest  areas  within  a  few  years,  leaving  a  wake  of 
sawdust  piles  and  deserted  lumber  camps.  The  general  principles 
upon  which  this  development  of  National  Forest  management  has 
been  undertaken  are:  (1)  To  define  areas,  on  the  basis  of  topographic 
features  or  of  industrial  and  economic  factors,  from  which  a  steady 
yield  of  timber  should  be  obtained;  and  (2)  to  determine  the  safe 
limit  of  yearly  sales  from  each  area  in  order  that  the  yield  ma}^  be 
continuous.  Securing  permanent  and  desirable  conditions  for  labor 
in  forest  industries  is  an  important  phase  of  this  development. 

A  second  important  extension  in  the  effective  use  of  National 
Forest  timber  is  to  obtain  exact  data  upon  their  resources  for  making 
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paper,  botli  as  to  suitable  woods  and  as  to  hydraulic  power;  and  to 
make  these  resources  available  to  paper  manufacturers  under  prac- 
ticable terms  in  view  of  the  transportation  and  other  conditions 
attending  the  extension  of  their  industry  mto  the  Western  States. 
The  National  Forests  contain  upward  of  200  billion  board  feet  of 
timber  suitable  for  the  manufacture  of  news  print.  Sales  of  pulp- 
wood  are  now  being  made  at  a  number  of  points  as  part  supply  for 
established  paper  plants.  Several  large  tracts  of  timber  of  paper- 
making  species  have  been  appraised  and  advertised  for  sale  or 
offered  to  the  paper  trade.  Trans]:>ortation  conditions,  labor  prob- 
lems, and  the  large  investments  required  for  the  installation  of  paper 
plants  have  held  back  the  development  of  such  enterprises  on  the 
National  Forests,  notwithstanding  the  favorable  timber  and  water- 
power  conditions  Vv^hich  are  to  be  found  at  many  points.  This  de- 
velopment, however,  is  bound  to  come,  in  view  of  the  general  paper 
situation  in  the  United  States;  and  the  Forest  Service  is  preparmg 
for  it. 

Owing  to  the  handicaps  imposed  by  the  reduction  of  field  personnel 
in  consequence  of  the  war,  timber  surveys  have  been  materially  cur- 
tailed since  1916.  With  the  prospect  of  increased  activity  in  sales 
to  lumber  manufacturers  and  the  need  to  be  ready  for  the  demand 
for  timber  likely  to  arise  from  paper  manufacturers,  it  is  important 
to  expand  again  the  timber-survey  work.  This  work  is  fundamental 
to  plans  for  wise  management.  During  the  year  448,547  acres  were 
cruised  and  mapped  by  intensive  methods  and  are  now  ready  for 
timber  sales,  while  37,551  acres  were  covered  by  extensive  recon- 
naissance. 

,  The  Agricultural  appropriation  act  for  the  fiscal  year  contained 
a  special  provision  for  granting  National  Forest  timber  required  for 
war  purposes  to  any  department,  board,  or  committee  of  the  Fed- 
eral Government.  Owing  to  the  late  passage  of  this  measure,  but 
one  permit  was  granted  under  it  to  the  War  Department.  This 
covered  6,000,000  feet,  board  measure,  of  which  approximately 
3,750,000  board  feet  were  cut.  Permits  aggregating  5,758,000 
board  feet  were  issued  to  the  Alaskan  Engmeering  Commission  under 
the  act  of  March  4,  1915.  This  commission  has  cut  to  date  approxi- 
mately 30,000,000  board  feet,  under  permit  from  the  National 
Forests  in  Alaska. 

Details  regarding  the  cut  and  sale  oi  timber  are  embodied  in  the 
following  tables; 
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Timber  cut  under  sales,  fiscal  year  ended  June  30,  1919. 


State. 


Board  feet. 


Commercial 
sales. 


Cost  sales. 


Total. 


Value. 


Commer- 
cial sales. 


Cost 
sales. 


Total. 


Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Georgia 

Idaho 

Michigan 

Minnesota 

Montana 

Nevada 

New  Hampshire, 

New  Mexico 

North  Carolina. . 

Oregon 

South  Dakota. . . 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia. . . 
Wyoming 

Total,  1919. 
Total,  1918 


44, 764, 000 
41,174,000 
21,  772, 000 
84,  703, 000 
46, 762,  000 
578, 000 

1,  725,  000 

63,  550;  000 

236, 000 

8, 468. 000 
66, 031 ,000 

1,  504'  000 

4,116,000 
40,  633, 000 

4,  876,  000 

114,911,000 

14,  663, 000 

1, 711, 000 
13,  759, 000 

6,  709, 000 

78, 073, 000 

2,000 

25, 43(^.,  000 


333, 000 

242, 000 

1, 210,  000 

1,320,000 


4,  252, 000 


5,971,000 
61, 000 


419, 000 


2,  669, 000 
757, 000 
156,000 
915, 000 
16, 000 
576,000 


700, 000 


44, 764, 000 
41,  507, 000 
22, 014, 000 
85,913,000 
48, 0S2, 000 
'  578, 000 

1,  725, 000 

67, 802, 000 

236, 000 

8, 468, 000 
72, 002, 000 

1,565,000 

4,116,000 
41, 052,  000 

4, 876, 000 

117, 580, 000 

15, 420, 000 

1, 867, 000 
14,  674, 000 

6, 725, 000 

78,649,000 

2,000 

26,136,000 


$99,893 

95, 135 

62,  224 

189,  785 

87, 827 

1,234 

4,744 

160,011 

344 

33, 107 

144, 768 

2,110 

21,  268 

91, 139 

15,  506 

233,  781 

33, 323 

3,874 

31,044 

17, 768 

119,013 

10 

57, 573 


$2()4 
195 
660 
995 


3,170 


4, 95S 
45 


367 


1,  576 
097 
117 
699 
15 
308 


598 


686, 156, 000 
707, 182, 000 


19,  597, 000 
21,641,000 


705, 753, 000 
728, 823, 000 


1, 505, 481 
1,511,825 


14, 670 
16, 300 


$99, 8fi3 

95, 399 

02,419 

190, 451 

88, 822 

1,234 

4,744 

163, 181 

344 

33, 107 

149,  726 

2, 155 

21,268 

91,  506 

15, 506 

235,357 

34,020 

3,991 

31, 743 

17, 783 

119,321 

10 

58, 171 


1,  520, 151 
1,  528, 125 


Timber  sold  fiscal  year  ended  June  30,  1919. 


state. 


Board  feet. 


Commercial 
sales. 


Cost  sales. 


Total. 


Value. 


Commer- 
cial sales. 


Cost 
sales. 


Total. 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Georgia 

Idaho 

Michigan 

Minnesota 

Montana 

Nevada 

New  Hampshire. 

New  Mexico 

North  Carolina. . 

Oregon 

South  Dakota. . . 

Tennessee , 

Utah 

Virginia , 

Washington 

West  Virginia. . . , 
Wyoming , 


Total,  1919. 
Total,  1918. 


47,  050, 000 
69.  967, 000 
lO;  627, 000 
239,  919, 000 
54,  536, 000 

1,911,000 

1, 977, 000 

79, 898, 000 

2(18,000 

4, 043, 000 

28,4(2,000 

854, 000 

2,  580, 000 
15,  299, 000 
36,549,000 
92, 192, 000 
24, 843, 000 

4,  776, 000 
11,983,000 

4,  509, 000 

32, 312, 000 

2,000 

8,052,000 


15,000 


494, 000 

286, 000 

1;  981, 000 

1,501,000 


,329,000 
3,000 


8, 256, 000 
72, 000 


541, 000 


2, 866, 000 
811,000 
200, 000 

1,399,000 

16, 000 

637, 000 


860, 000 


15, 000 

47, 650, 000 

70,461,000 

10, 913, 000 

241,  900, 000 

56, 037, 000 

1,911,000 

1, 977, 000 

86, 227,  000 

271, 000 

4, 043, 009 

30, 718,  000 

92(i,  000 

2,  580,  000 

15, 840,  000 

30,  549, 000 

95, 058, 000 

25,  654, 000 

4,976,000 

13, 382,  000 

4,  525,  000 

32, 949,  000 

2,000 

8, 912, 000 


773, 209, 000 
1, 425, 258, 000 


26, 267, 000 
28,041,000 


799,476,000 
1,453,299,000 


$81, 216 

139, 249 

47, 096 

565, 006 

123, 158 

4,825 

4.927 

151,  532 

292 

19, 086 

60,  (;42 

1,060 

11,376 

42, 826 

112,350 

237, 355 

68, 905 

15, 404 

27,  998 

9,886 

71, 728 

10 

19, 493 


1,815,420 
3,295,516 


$82 


396 

217 

1,087 

1,130 


4,727 
2 


6,662 
54 


399 


1,630 
698 
150 

1,092 

15 

334 


770 


19,451 
21,341 


$82 

81,216 

139, 645 

47,313 

566, 093 

124,288 

4,825 

4,927 

156,  259 

294 

19, 086 

67,304 

1,114 

11,376 

43, 225 

112,350 

238,  991 

69,  603 

15,  554 

29, 090 

9,901 

72, 062 

10 

20,  203 


i;  834, 871 
3,316,857 
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Numher  of  timber  sales,  classified  according  to  amount  of  sale,  fiscal  year  ended  June  SO, 

1919. 


15100  or  under. 

SlOl- 
$500 

S501- 
$1,000 

$1,001- 
$5,000 

Over 
$5,000. 

State. 

Com- 
mercial. 

Cost. 

Total. 

Total. 

500 
696 

38 
373 
529 

24 

57 

599 

8 

6 

674 

69 
120 
694 
109 
243 
342 

56 
4.58 
266 
213 
1 
152 

8 

8 

500 

865 

114 

726 

761 

24 

57 

1,963 

9 

6 

2,568 

75 

120 

945 

109 

709 

486 

112 

1, 183 

274 

341 

1 

292 

,s 

Alaska 

1 
4 
8 
14 
12 

3 

1 
5 
9 

7 

18 
6 
3 

12 

15 
1 
1 

12 

522 

Arizona                              .... 

169 

76 
353 
232 

1 
4 
9 
7 

877 

134 

Cniiiornia 

CoIora,do                       .  .  ... 

802 

Florida 

2") 

58 

Iflaho 

1.364 
1 

12 

6 

9 

2,002 

Miciiigan 

9 

1 
8 

1 
2 

8 

Montana 

1,894 
6 

121 

7 

2,606 

Nevada 

75 

2 
7 
5 
7 
8 
1 
7 
2 
6 

1 
4 

5 

2 
6 

3 
6 
5 
3 

12 
2 
I 
2 
3 

126 

New  Mexico 

251 

1 
1 
3 
2 

1 
1 

963 

125 

Ore"'on                    

•466 
144 
56 
725 

8 
128 

724 

South  Dakota 

514 

116 

Utah 

4 

1,196 

Virginia 

278 

Washington 

1 

3 

354 

West  Virginia 

1 

140 

3 

3 

1 

299 

Total,  19]  9 

6,227 
6,670 

6,021 
5,  907 

12, 248 
12,577 

120 
160 

64 
89 

114 
147 

46 
64 

12,592 

Total,  1918 

13,037 

1  cost  sale. 


REFORESTATION    OF    DENUDED    LANDS. 


Notwithstanding  the  drought  during  the  last  two  seasons,  a  good 
percentage  of  success  has  been  secured  in  most  of  the  forest  planta- 
tions on  denuded  lands  in  the  National  Forests.  This  is  probably 
due  to  the  experience  which  has  been  gained  in  the  production  of 
nursery  stock  and  in  the  more  effective  methods  of  planting  it  in  the 
field.  A  total  of  6,911  acres  was  planted  and  seeded  during  the 
fiscal  year.  The  largest  planting  operations  are  being  conducted  in 
the  Northwest.  Small  plantations  in  the  Lake  States  have  been 
very  successful,  and  the  work  will  be  largely  extended  in  this  region 
w^ithin  the  next  five  years.  Some  of  the  older  plantations  conducted 
by  the  Forest  Service,  particularly  near  Halsey,  Nebr.,  are  now 
assuming  forest  proportions  and  establishing  veritable  forest  condi- 
ditions  in  the  midst  of  vast  areas  of  treeless  land. 

The  details  of  planting  and  sowing  operations  are  given  in  the 


following  table: 


Planting  and  sowing  on  National  Forests,  by  States,  1919. 


state. 

Area 
planted. 

Area 
sowed. 

Total. 

State. 

Area 
planted. 

Area 
sowed. 

Total. 

Oregon 

Acres. 

1,449.00 

1,344.00 

1,000.00 

612.32 

533. 00 

513. 63 

441.00 

399.  00 

253. 90 

Acres. 
'1.50.' 66" 

Acres. 

1,449.00 

1,494.00 

1,000.00 

612.32 

533. 00 

513. 63 

441.00 

399. 00 

253. 90 

California 

Acres. 

179.00 

31.00 

3. 00 

1.20 

1.00 

.33 

Acres. 

Acres. 
179  00 

Idaho 

31  00 

Montana 

Arizona 

3  00 

Colorado  .  .         .  . 

Nevada 

1  20 

W  ashington 

South  Dakota 

1  CO 

Florida 

33 

Minnesota 

Total 

Michigan 

6,761.38 

150.00 

6,911.38 

Utah 
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Range. 

Very  exceptional  range  conditions  characterized  the  seasons  of 
1918  and  1919.  The  closing  of  the  1918  season  marked  the  ter- 
mination of  a  prolonged  drought  throughout  the  Southwest,  particu- 
larly in  New  Mexico,  Arizona,  and  Texas.  A  very  severe  winter 
with  a  heavy  snowfall  followed,  which  caused  heavy  losses  of  stock 
of  all  classes.  The  1919  season  throughout  the  Southwest  was  un- 
usually favorable  for  forage  growth.  Throughout  Montana,  Idalio, 
Utah,  Wyoming,  northern  Colorado,  the  western  half  of  Nebraska, 
and  North  and  South  Dakota,  however,  one  of  the  most  severe 
droughts  in  the  memory  of  the  oldest  stockmen  has  prevailed.  This 
drought  probably  reached  its  greatest  intensity  in  Montana,  northern 
Wyoming,  eastern  Utah,  and  Idaho.  For  three  years  the  precipita- 
tion in  this  region  during  the  growing  season  has  been  very  light,  but 
the  1919  conditions  were  the  worst.  The  snowfall  at  the  beginning 
of  the  year  in  the  entire  drought  region  was  unusually  small,  and 
while  a  few  heavy  snows  fell  in  the  latter  part  of  the  winter,  the  snow 
did  not  pack  and  disappeared  rapidly  when  warm  weather  set  in. 
Temperatures  during  April  and  early  May  were  much  above  normal, 
causing  the  snow  to  melt  and  run  off  sooner  than  usual.  This  caused 
a  shortage  of  water  for  irrigating  and  stock  watering  purposes. 

Forage  growth  of  all  kinds  started  early,  with  indications  of  a 
good  season.  Heav^y  freezes,  however,  du.ring  the  last  few  days  of 
May  destroyed  all  of  this  new  vegetation,  upon  which  the  sheepmen 
were  dependent  for  feed  for  their  flocks  during  the  lambing  period. 
These  conditions  also  affected  the  cattlemen  to  some  extent,  as  their 
stock  did  not  immediately  begin  to  increase  in  flesh.  A  long  period 
of  low  precipitation  immediately  followed  in  the  States  above  named, 
which  greatly  reduced  forage  growth. 

The  stream  flow  was  far  below  anything  previously  recorded,  and 
this  had  a  direct  influence  upon  the  raising  of  farm  crops,  particularly 
hay,  which  has  been  reported  as  from  20  to  50  per  cent  below  normal. 

The  production  of  forage  on  the  unreserved  public  lands  was  vif>ry 
restricted,  and  the  stockmen  using  these  areas  were  forced  to  seek 
other  range.  The  National  Forest  ranges,  being  at  higher  elevations, 
were  not  so  greatly  affected,  and  stockmen  who  held  Forest  permits 
were  considered  very  fortunate.  During  the  early  part  of  July 
heavy  rains  occurred  in  northern  Arizona,  southern  Utah,  and  parts 
of  Nevada,  which  relieved  range  conditions  materially  throughout 
this  region  and  reduced  the  drought  area  considerably.  During  the 
latter  part  of  July  rains  occurred  in  northern  Utah  and  southern 
Idaho.  While  they  came  too  late  to  cause  any  appreciable  increase 
in  the  hay  crop,  an  immediate  improvement  in  the  summer,  fall,  and 
winter  range  was  noticed,  thus  still  further  reducing  the  drought  area. 

The  range  situation  looked  so  critical  early  in  July  that  the  Depart- 
ment of  Agriculture  considered  it  necessary  to  assist  the  stockmen  in 
the  drought  regions.  A  committee  organized  for  this  purpose  imme- 
diately undertook  a  canvass  of  the  drought-stricken  region  to  deter- 
mine the  numbers  of  stock  for  which  other  pasturage  or  winter  feed 
would  have  to  be  provided  in  order  to  avoid  placing  this  stock  upon 
the  market,  and  also  sought  to  locate  in  other  States  places  where  feed 
or  pastures  could  be  secured  for  wintering  stock  shipped  in  from  the 
drought-stricken  region.     The  Forest  Service  cooperated  with  the 
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committee  in  making  the  canvass,  by  gathering  data  regarding  the 
stock  on  the  National  Forest  and  adjacent  ranges.  It  appeared  that 
verylieavy  shipments  would  have  to  be  made  from  the  intermoimtain 
region.  The  sitiiation  in  Montana  and  Wyoming  was  even  more 
critical,  for  in  many  places  in  these  States  the  estimates  indicated  that 
at  least  75  per  cent  of  the  stock  would  have  to  be  shipped  to  market 
or  feeding  points. 

The  relief  committee,  with  the  cooperation  of  many  county  agencies, 
agricultural  representatives,  and  other  Department  representatives, 
is  assisting  stockmen  to  avoid  the  necessity  of  placing  their  drought- 
stricken  stock  on  the  market  at  a  sacrifice  by  directing  tliem  to  winter 
feed.  In  addition,  it  has  been  developed  that  large  quantities  of  hay 
are  available  in  the  Middle  Western  States  at  prices  sufficiently  low  to 
permit  of  its  shipment  into  tlie  drought  regions  for  winter  feeding. 
This  fact  with  the  localized  rains  that  occurred  over  a  large  portion  of 
the  region  during  the  latter  portion  of  the  season  will  greatly  reduce 
the  number  of  stock  to  be  disposed  of  on  account  of  lack  of  feed.  The 
conditions  in  eastern  Idaho,  Wyoming,  and  Montana  have  not  greatly 
improved,  and  it  will  be  necessary  for  the  stockmen  in  those  States  to 
make  heavy  shipments. 

Live  stock  and  wool  prices  fell  off  materially  during  the  year.  In 
the  fall  of  1918  prices  were  unusually  good.  An  unusually  mild 
winter,  except  in  the  Southwest,  brought  the  stock  through  in  excel- 
lent condition,  without  the  necessity  of  heavy  expenditures  for  hay  or 
concentrated  feed.  The  first  evidence  of  declining  prices  was  observed 
in  the  wool  sales  last  spring.  In  addition  the  stockmen  had  serious 
difficulties  in  securing  competent  help.  Old  employees  familiar  with 
range  conditions  and  Forest  regulations  readily  found  more  remuner- 
ative and  easier  positions  in  other  lines  of  work. 

The  importance  of  the  National  Forest  ranges  to  the  stockmen  was 
strongly  emphasized  by  the  events  of  the  year.  Never  before  v/as 
the  demand  for  range  on  the  Forests  so  great.  This  was  particularly 
true  in  the  drought-stricken  regions,  where  stockmen,  using  the  unre- 
served public  domain  or  private  pastures,  eagerly  sought  Forest  per- 
mits in  order  to  save  their  stock.  The  value  of  the  system  of  range 
regulation  in  use  has  been  so  thoroughly  demonstrated  that  at  the 
public  lands  convention  held  in  Salt  Lake  City  on  August  21 — a 
gathering  of  representative  stockmen  from  all  of  the  Western  States — 
the  convention  went  on  record  in  favor  of  placing  the  remaining  un- 
reserved public  lands  under  Federal  control  and  having  them  managed 
under  a  plan  similar  to  that  in  effect  on  the  National  Forests. 

A  plan  for  granting  5-year  permits  was  put  into  effect  on  a  large 
number  of  the  Forests.     It  is  too  early  to  determine  the  results. 

i^arkspur  eradication  upon  the  scale  desired  proved  impossible, 
partly  for  lack  of  men  to  supervise  the  work,  partly  because  the 
scarcity  and  high  cost  of  labor  prevented  the  stockmen  from  cooper- 
ating extensively.  However,  larkspur  was  eradicated  from  1,657 
acres  during  the  year,  making  a  total  of  3,580  acres  grul)bed  since  the 
work  began,  at  a  cost  of  $5.50  per  acre.  The  stockmen  contri])uted 
a])out  one-half  the  expense.  A  resultant  saving  in  cattle  of  $34,000 
annually  is  estimated,  on  the  l)asis  of  the  average  previous  recent 
death  loss  and  a  valuation  of  $50  per  animal. 

It  was  planned  to  carry  on  the  eradication  work  for  the  season  of 
1919  on  all  projects  not  completed,  and  to  undertake  grubbing  on  new 
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areas  where  cooperation  could  be  secured  and  funds  were  available. 
The  exact  acreage  infested  is  not  definitely  known,  but  from  the  num- 
ber of  cattle  reported  as  dying  on  infested  ranges  it  is  evident  that  a 
large  saving  is  feasible.  With  the  present  great  demand  for  Forest 
range  and  high  prices  for  cattle  the  need  for  continuing  the  eradication 
work  can  not  be  overemphasized. 

The  following  table  shows  the  number  of  permits  issued  and  number 
of  stock  grazed  upon  the  Forest  ranges  during  the  fiscal  year  ended 
June  30,  1919: 

Grazing  'permits  issued  and  number  of  stock  grazed. 


Cattle,  horses,  and  swine. 

Sheep  and  goats. 

State. 

Permits 
Issued. 

Number  of  stock  grazed. 

Permits 
issued. 

Number  of  stock 
grazed. 

Cattle. 

Horses. 

Swine. 

Sheep. 

Goats. 

Alabama             ............ 

2 

1,570 
452 

3,021 

4,455 
23 
48 

4,213 

59 

360,011 

4,591 

208,683 

380,460 

787 

440 

190,608 

6,509 

80 

7,019 

9,503 

637 

494 

3,324 

160 

15 

551 

872 

364,853 

49 

606,526 

1,044,208 

6,604 
230 

Arkansas                          .... 

California 

13,286 
1,322 

Colorado                 ...  .  . 

Florida 

6 
15 

14 
13, 794 

3 

521 

23 

1,758,877 

91 

835,224 

Idalio       ................... 

Mortana       

2,865 

54 

502 

15 

2,020 

186 

57 

2,478 

786 

47 

7,249 

273 

1,031 

1,181 

170,674 

12,  757 

77,432 

158 

174,979 

1,157 

3,304 

162,004 

38, 185 

431 

172, 246 

2,614 

30, 743 

143,204 

16,524 

713 

4,320 

12 

5.309 

52 

294 

10,066 

3,184 

134 

Nevada                 

109 

390, 753 

New  Hampshire 

New  Mexico             

467 
56 

576 
5 

440,302 
82 

39,051 

North  Carolina 

88 

537 

8 

5 

1,641 

1 

196 

329 

753,418 

12, 200 

75 

811,510 

6 

236, 307 

680,670 

52 

South  Dakota 

Tennessee 

Utah 

9,914 

15 

2,318 

3,611 

67 

110 

Virginia           

Wvomine           

Total  1919       

32,528 
32,600 

2,135,527 
2,137,854 

93,251 
102,156 

5,154 
3,371 

6,624 
6,613 

7,935,174 
8,454,240 

60,789 
57,968 

Tota^lQlS 

There  was  a  reduction  of  72  cattle  and  horse  permittees  and  an 
increase  of  111  sheep  and  goat  permittees,  making  a  net  increase 
for  both  classes  of  39  as  compared  with  the  previous  year.  Fewer 
cattle,  horses,  and  sheep  were  grazed,  but  the  number  of  swine  and 
goats  slightly  increased.  The  horses  grazed  on  the  National  Forests 
are  very  largely  of  a  small  and  inferior  type  which  do  not  return 
a  profit  to  the  owner;  consequently  there  has  been  a  marked  tendency 
on  the  part  of  these  owners  to  dispose  of  their  horses  and  substitute 
more  valuable  kinds  of  stock. 

It  will  be  observed  that  the  decrease  in  the  number  of  cattle  was 
insignificant — -only  2,327;  but  that  the  number  of  sheep  was  decreased 
by  over  500,000.  During  the  grazing  seasons  of  1917  and  1918  the 
number  of  cattle  on  the  National  Forests  was  increased  over  379,000 
head  and  the  number  of  sheep  over  611,000  head,  as  a  war  emergency 
measure.  Since  the  closing  of  the  war  it  has  been  necessary  to 
reduce  the  number  of  stock  on  many  of  the  ranges  to  prevent  serious 
damage  to  the  ranges.  Investigations  showed  that  forage  could  be 
provided  for  practically  the  full  number  of  cattle,  but  that  a  reduc- 
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tion  in  the  number  of  sheep  to  practically  the  prewar  number  was 
imperative.  The  bringing  into  use  of  more  range  for  cattle  through 
the  eradication  of  poisonous  plants,  securing  a  more  uniform  utiliza- 
tion of  the  forage  on  the  cattle  range  through  better  distribution, 
and  the  adoption  of  the  common  use  of  range  by  cattle  and  sheep 
whereby  a  limited  number  of  cattle  utilize  forage  not  palatable  for 
sheep  are  the  reasons  why  there  has  been  practically  no  reduction 
in  the  number  of  cattle. 

LIVE-STOCK    ASSOCIATIONS. 

Regulated  management  of  the  National  Forest  ranges  during  the 
past  14  years  has  had  a  marked  influence  on  the  formation  of  live- 
stock associations  and  the  development  of  this  field  of  activities. 
The  old  system  under  which  each  permittee  gave  individual  atten- 
tion to  his  stock  while  on  the  range  is  being  widely  replaced  by  a 
pooling  of  interests  along  certain  lines,  accomplished  by  forming 
live-stock  associations  with  executive  committees  to  handle  many 
of  the  details  of  stock  management.  Many  of  the  executive  com- 
mittees employ  herders  for  the  stock  while  on  the  range,  buy  and 
distribute  salt,  in  some  cases  buy  bulls,  and  take  charge  of  other 
management  and  improvement  matters  which  promote  the  best 
interests  of  the  permittees  and  the  highest  use  of  the  range.  The 
method  employed  is  the  adoption  of  special  rules,  passed  by  the 
association  and  approved  by  the  Forest  Service.  Compliance  with 
these  rules  is  then  isequired  of  all  users  of  the  National  Forest  range 
involved.  Practically  all  of  the  more  progressive  associations  have 
adopted  such  special  rules  as  meet  the  needs  of  their  localities.  Mem- 
bership in  the  association  is  open  to  all  live-stock  owners  using  the 
range  in  question,  and  a  majority  of  all  users  must  belong  to  the  as- 
sociation in  order  to  secure  its  recognition  by  the  Forest  Service. 

The  advantages  of  cooperation  are  shown  by  the  number  of  live- 
stock associations  recognized  by  the  Forest  Service.  In  1917,  359 
stock  associations  were  cooperating  with  the  Service.  Last  year 
there  were  544,  an  increase  of  over  51  per  cent.  So  firm  are  the 
owners  of  live  stock  that  graze  upon  the  National  Forest  ranges  in 
their  belief  in  the  value  of  organization  that  of  the  4,246  permittees 
in  the  States  of  Oregon  and  Washington  over  3,000  are  members  of 
live-stock  associations. 

In  many  cases  advisory  boards  have  recommended  reductions  in 
the  number  of  stock  upon  a  given  range;  they  have  also  suggested 
changes  in  grazing  seasons,  with  a  view  to  securing  the  greatest  bene- 
fits to  the  users  and  an  improvement  in  the  range.  In  practically  aU 
cases  associations  have  interested  themselves  in  constructing  range 
improvements  such  as  drift  fences,  in  water  development,  in  tlu 
eradication  of  poisonous  plants,  and  similar  matters.  The  expenses 
for  the  improvements  are  secured  through  assessments.  The  value  of 
organized  cooperation  is  most  evident  on  range  allotments  where 
conditions  of  use  are  very  intensive  and  the  permitted  stock  belongs 
to  a  large  number  of  small  owners. 

Water  Power. 

Not  much  water  power  development  has  taken  place  since  the 
United  States  entered  the  war.  increased  war  demands  for  electric 
power  could  not  be  deferred  for  the  time  necessary  to   construct 


194 


ANNUAL  REPORTS   OF   DEPARTMENT   OF   AGRICULTURE. 


water-power  plants  but  had  to  be  met  in  greater  part  by  the  con- 
struction of  new  steam  plants  and  by  the  interconnecti<  n  of  exist- 
ing plants.  At  present  financial  and  industrial  uncertainties  and 
the  unsatisfactory  character  of  Federal  laws  are  resulting  in  further 
postponements  of  water-power  utilization.  Any  considerable  utiliza- 
tion of  our  undeveloped  water  powers  must  await  both  the  enactment 
of  legislation  and  the  stabilization  of  the  general  economic  situation. 

The  receipts  from  water-power  permits  and  easements  were 
$72,322.06,  as  compared  with  $93,976.35  for  the  fiscal  year  1918. 
Ten  applications  for  preliminary  rental  permits  were  received,  14 
for  final  rental  permits  or  easements  (of  which  9  were  for  transmis- 
sion lines  only),  and  11  for  free  permits  or  easements  (of  which  3 
were  for  transmission  lines  only).  Data  concerning  projects  under 
permit  at  the  close  of  the  year  are  given  in  the  following  tabulation: 

Water-power  sites  and  transmission  line  rights  of  way  under  permit  and  easement,  fiscal 

year  1919. 


Transmission  lines  only. 

Power  projects  1  (res- 
ervoirs, conduits, 
powerhouses). 

Class  of  permits  or  easements. 

Number, 
of  per- 
mits or 
ease- 
ments. 

Length  in  miles. 

Number 
of  per- 
mits or 
ease- 
ments. 

Estimated 

average 
output  (in 

horse- 
power) at 
minimum 
discharge. 

Total 
number 
permits 

Within 
Forest 
bounda- 
ries. 

On 

National 
Forest 
land. 

ments. 

Permits  or  easements  in  force  at  close 
of  fisca.  year: 
Rental  permits  or  easeemnts — 

13 
91 
92 

180,633 

767, 751 

8,580 

13 

Final....". 

148 
20 

1,063.78 
146.  70 

789.  oi 
111.  09 

239 

Free  permits  or  easements 

112 

Total 

168 

1, 210. 48 

900.10 

196 

956,964 

364 

Construction  completed   at  close   of 
fiscal  year: 

Rental  permits  or  easements 

Free  permits  or  easements 

147 
20 

1, 061. 00 
146. 70 

786. 95 
111.09 

76 
81 

311, 293 
7, 734 

223 
101 

Total 

167 

1, 207.  70 

898. 04 

157 

319,027 

324 

Construction  incomplete  at  close  of 
fiscal  year: 

Rental  permits  or  easements 

Free  permits  or  easements 

1 

2.78 

2.06 

8 
8 

223,037 
814 

9 

8 

Total 

1 

2.78 

2.06 

16 

223,  851 

n 

Construction  not  stated   at   close   of 
fiscal  year: 
Rental  permits  or  easements 

20 
3 

414,054 
32 

'2') 

Free  permits  or  easements 

Total 

23 

414,086 

^^ 

1  With  or  without  transmission  lines. 

Recreation  and  Game. 

Plans  for  the  management  of  the  National  Forests  must  aim  to 
provide  for  an  orderly  development  of  all  their  resources,  for  the  use 
and  benelit  of  the  public.  Such  plans  would  be  incomplete  if  they 
failed  to  take  into  account  the  wild  life  and  the  recreation  resources. 

Lse  of  the  National  Forests  for  recreation  was  greater  than  ever 
before.     There  is  not  a  single  Forest,  and  there  is  scarcely  a  ranger 
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district,  which  does  not  have  some  features  of  recreation  interest. 
Sometimes  it  is  the  mountain  scenery,  sometimes  the  beauty  of 
forests,  lakes,  and  streams,  sometimes  the  opportunities  for  sport  in 
the  form  of  fishing,  hunting,  or  mountain  cHmbing,  and  sometimes 
it  is  still  other  kinds  of  attractions  which  lead  yearly  increasing 
number  of  visitors  to  the  Forests  for  recreation  and  health. 

Because  of  this  expanding  use  adequate  administration  of  the 
recreation  resource  has  become  of  marked  importance.  The  western 
National  Forests  are,  by  virtue  of  their  location  and  character,  the 
natural  public  playgrounds  for  most  of  the  country  v/est  of  the 
Mississippi,  and  they  also  draw  many  thousands  of  visitors  from  the 
East.  They  must  be  handled  with  full  recognition  of  their  recrea- 
tion values,  present  and  future.  This  requires  careful  and  forward- 
looking  plans  providing  both  for  the  protection  and  the  development 
of  this  important  resource. 

Protection  of  the  recreation  resource  involves  measures  that  wi'I 
safeguard  for  the  use  and  enjoyment  of  the  public  the  natural  attrac- 
tions which  appeal  to  visitors  and  cause  them  to  seek  the  Forests 
and  also  measures  that  will  reserve  for  their  use  adequate  supplies 
of  wood  and  forage  and  afford  pure  water.  Development  of  the 
resource  is  a  still  larger  matter.  It  involves  many  things,  but  the 
most  urgent  primary  need  is  provision  of  facilities  for  traversing 
the  Forests  and  for  living  while  in  the  Forests. 

All  these  matters  received  attention.  In  cutting  timber,  opera- 
tions are  adjusted  to  protect  scenic  features,  roads,  camping  place.-, 
and  the  like  against  loss  of  attractiveness.  Forage  is  reserved  for 
the  horses  of  recreation  parties.  Water  protection  is  looked  aftej 
through  sanitary  regulations,  the  provision  of  hotel  and  other  accom^ 
modations  is  encouraged,  information  of  various  kinds  supplied,  and 
in  general  the  convenience  and  comfort  of  visitors  promoted. 

Of  particular  importance  for  the  increase  of  use  is  the  systematic 
and  progressive  development  of  roads  and  trails  by  which  the  Forestn 
are  being  made  more  generally  accessible.  Every  road  and  trai', 
whether  it  is  built  primarily  for  protection  or  for  the  development 
of  some  material  resource,  opens  up  new  features  of  scenic  interest, 
In  a  variety  of  other  vvays  alao  development  to  meet  the  increased 
demand  for  recreation  use  is  being  undertaken.  A  number  of  rec- 
reation centers  are  being  made  ready  for  the  public  under  plans 
carefully  worked  out  by  recreation  engineers.  Various  such  centers 
are  already  in  use,  such  as  the  Red  Fish  Lake  and  Wood  River 
recreation  areas  in  the  Sav/tooth  National  Forest  in  Idaho,  Eagle 
Creek  on  the  Columbia  River  vScenic  Highway  near  Portland,  Oreg., 
Denny  Creek  on  the  Sunset  Highway  near  Seattle,  Huntington  Lako. 
in  the  Sierra  National  Forest,  the  Los  Angeles  Municipal  Camp  in 
the  Angeles  Forest,  and  the  Laguna  Mountains  recreation  area  be- 
tween San  Die^o  and  the  Imperial  Valley.  At  many  other  points 
the  Forest  Service  is  constructing  shelter  houses,  improved  camping 
places,  etc. 

It  is  becoming  manifest,  however,  that  an  adequate  policy  ot  rec- 
reation involves  still  more.  The  services  which  can  be  rendered  the 
local  and  general  public,  on  the  one  hand,  and  the  resources  available 
for  meeting  these  needs,  on  the  other  hand,  need  to  be  studied  in 
the  most  comprehensive  and  thorough-going  manner  to  the  end  that 
coordinated  development  of  all  these  resources — whether  found  withm 
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the  National  Forests,  or  in  National  Parks,  or  in  properties  belonging 
to  States  and  municipalities— may  be  secured.  For  example,  the 
full  recreation  value  of  the  Oregon  National  Forest,  which  surrounds 
Mount  Hood  and  borders  on  the  Colum^bia  River  Valley,  can  be 
realized  only  through  a  development  coordinated  with  v/hat  the 
City  of  Portland  and  the  Counties  of  Multnomah,  Hood  River,  and 
Clackamas  have  undertaken  to  do  and  have  largely  accomplished. 
Such  a  coordination  has  in  this  particular  case  been  effected,  with 
most  happy  results.  Again,  recreation  development  in  the  Yellow- 
stone Park  region  can  not  be  made  to  serve  tke  public  interests  to 
best  advantage  if  National  Forest  administration  is  uncorrelated 
with  the  administration  of  Park,  and  vice  versa.  In  short  the 
National  Forests,  which  must  be  administered  with  a  view  to  recrea- 
tion use  as  one  of  their  major  functions,  can  not  carry  out  that 
function  in  fullest  measure  except  through  cooperative  relations  with 
other  agencies  in  the  same  field,  resulting  in  joint  effort  under  a 
truly  national  and  common  policy. 

The  wild  life  resource  of  the  National  Forests  is  in  many  ways 
closely  related  to  recreation.  It  comprises  mainly  the  game,  the 
fish,  and  the  fur-bearing  animals,  and  the  matter  of  most  immediate 
importance  is  suitable  provision  in  the  administrative  plans  for  the 
perpetuation  of  the  existing  herds  of  elk. 

In  spite  of  difficulties  created  by  war  and  other  conditions  that 
made  it  necessary  to  carry  on  the  ranges  all  the  domestic  live  stock  for 
which  a  place  could  safely  be  found,  progress  was  made  in  working 
out  better  methods  of  elk  conservation  and  in  providing  more  ample 
feeding  grounds  for  the  herds  in  and  around  Yellowstone  Park. 
In  general,  recognition  of  the  fundamental  problem  involved  has 
been  secured  to  a  greater  degree  than  ever  before,  and  an  increased 
public  support  has  been  obtained  in  carrying  out  the  protective 
and  constructive  work  necessary  to  solve  the  problem.  The  Forest 
Service  is  formulating  as  fast  as  possible  plans  which  will  coordinate 
the  various  other  uses  of  the  National  Forests  with  game  conservation. 
This  is  especially  important  in  connection  with  grazing  use.  In 
places  it  is  necessary  to  restrict  or  entirely  prohibit  grazing  in  order 
to  take  care  of  the  elk.  The  most  important  single  situation  of 
this  kind  is  that  near  the  Yellowstone  Park. 

For  several  years  a  study  has  been  conducted  by  the  Forest  Service 
in  cooperation  with  the  Biological  Survey  of  the  habits  of  the  Yellow- 
stone elk,  their  requirements,  and  other  matters,  knowledge  of  which 
is  necessary  as  a  basis  for  a  practical  program.  This  program,  which 
was  completed  during  the  past  year,  calls  for  certain  legislative  and 
administrative  action.  A  beginning  was  made  on  the  administrative 
phases  by  imposing  added  restrictions  upon  the  use  by  domestic  stock 
of  portions  of  the  National  Forests  adjoining  the  park.  Some  lands 
were  wholly  reserved  and  others  restricted  to  limited  use  by  cattle 
during  certain  months.  A  beginning  was  also  made  in  the  progressive 
exclusion  of  stock  from  areas  where  total  exclusion  could  not  be  put 
into  effect  at  once.  The  program  for  handling  the  Yellowstone  elk 
was  placed  before  the  public  with  a  view  to  full  discussion  and  con- 
sideration of  the  proposals  for  State  and  national  legislative  action. 

While  it  may  require  slight  clianges  and  revisions  from  time  to 
time  as  conditions  alter,  it  is  believed  that  the  underlying  principles 
are  essentially  correct.     The  program  was  approved  by  the  Benevo- 
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lent  and  Frotoctive  Order  of  Elks  at  its  last  annual  meeting,  as  well 
as  by  the  leading  sportsmen  of  the  country.  The  study  of  these 
herds  must  necessarily  be  continued  until  the  working  plan  is  fully 
established. 

The  study  of  the  Sun  River  elk  herd  in  the  Lewis  and  Clark  Forest 
was  continued,  and  an  examination  of  the  area  used  by  the  Roosevelt 
elk  in  the  Olympic  Forest  was  made  to  determine  the  number  of  elk 
in  this  herd,  the  range  used  during  the  different  seasons  of  the  3^ear, 
and  the  number  and  kind  of  animals  that  would  have  to  be  disposed 
of  annually  if  it  appears  that  the  herd  should  be  maintained  at  its 
present  size  but  not  permitted  to  grow  larger,  on  account  of  lack  of 
suitable  feeding  grounds  to  support  a  greater  number  without  recur- 
ing  seasons  of  starvation. 

Marked  progress  was  made  during  the  year  in  bringing  together  the 
interests  of  the  States  and  the  Federal  Government  in  game  matters. 
In  various  instances  it  has  been  possible  to  make  State  and  Federal 
authority  mutually  supplementary  in  accomplishing  things  difficult 
for  the  Government  or  State  working  alone. 

Roads,  Trails,  and  Other  Improvements. 

As  was  stated  in  last  year's  report,  great  care  was  exercised  in  the 
selection  of  projects  to  be  constructed  during  the  calendar  year  1918, 
to  eliminate  all  which  would  tend  to  interfere  in  any  way  with  the 
prosecution  of  the  war.  Although  the  amount  of  work  which  had 
been  planned  was  very  small  and  was  restricted  to  projects  for  which 
an  immediate  need  existed  or  where  the  prosecution  of  the  war 
would  be  aided  rather  than  hindered,  it  developed  that  the  program 
could  not  be  carried  out.  Labor  was  hard  to  get  and  efficiency  was 
materially  less  than  in  preceding  years.  The  high  price  of  labor  and 
materials  forced  postponement  or  reduction  of  work.  Restrictions 
placed  on  road  materials,  mainly  cement  and  steel,  delayed  con- 
struction or  made  necessary  changes  in  design  to  utilize  products 
which  were  locally  available.  However,  a  large  amount  of  investi- 
gative and  survey  work  was  carried  on  in  anticipation  of  an  in- 
creased construction  program  following  the  end  of  the  war. 

The  following  tabulation  shows  the  number  of  miles  of  public  roads 
constructed  or  improved  prior  to  December  31,  1918,  from  the  10  per 
cent  of  National  Forest  receipts,  the  apj)ropriations  under  section  8 
of  the  Federal  aid  road  act  and  cooperative  funds. 
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Construction  and  improvement  of  roads  and  trails  ^  from  the  10  per  cent,  section  8,  and 

cooperative  funds,  by  States. 


'  state. 

Total 
mileage 

to 
Dec.  31, 

1918. 

Total  mileage  in  calendar  year 
1918. 

10  per 
cent. 

Section  8. 

Total. 

Alaska .         

21.37 
130.  20 

22.  25 
320.  94 
213.  01 

10.00 

253.  11 

3.40 

22.20 

2.00 

209.  49 

4.60 

137.  55 

77.  58 

28.00 
188.  84 

14.  05 

171.  85 

1.50 

108.  88 

78.85 

0.16 

2.50 

1.91 

58.50 

33.34 

0  16 

Arizona 

2.50 

Arka.nsas... 

4.50 
3.50 
7.00 

6  41 

California 

62.  00 

Colorado 

40  34 

Florida 

Idaho 

75.22 

1.00 

76  22 

Kansas 

Michigan.. 

Montana 

12.14 

4.10 

16  24 

Nebraska 

Nevada 

1.20 
2.98 

1  20 

3.00 

5  98 

Oklahoma 

Oregon 

29.64 

1.70 

31.34 

South  Dakota 

Utah 

14.00 
1..50 

30.00 
2.75 

14.50 

28.50 

Virginia  .             

1  50 

1.70 

31.70 

Wyoming         

2  75 

Total .     .. 

2  2,019.67 

3  264.66 

4  42.18 

306  84 

1  Does  not  include  bridge  or  maintenance  work. 

2  Road  construction.  1,046.39  miles;  road  repairs,  842.76  miles;  trail  construction,  119.52  miles;  trail  re- 
pairs, 11  miles. 

3  Road  construction,  77. 76  miles;  road  repairs,  183. 90  miles;  trail  construction,  3  miles. 

4  Entirely  road  construction. 

Immediately  upon  the  cessation  of  hostilities,  plans  were  made  for 
utilizing  as  far  as  practicable  all  funds  available  for  road  survey  and 
construction.  This  was  not  only  to  make  up  as  far  as  possible  for 
the  almost  entire  stoppage  of  w^ork  during  the  two  years  of  the  war, 
but,  even  more,  to  provide  an  opportunity  for  the  employment  of 
labor  released  from  war  activities  and  temporarily  idle.  It  was 
expected  that  labor  would  be  plentiful  and  more  efficient  than  in 
1918.  Actually,  however,  it  has  been  difficult  to  obtain  a  sufficient 
supply,  the  quality  has  not  been  of  the  best,  and,  as  a  rule,  the  wage 
rate  has  not  decreased.  The  cost  of  materials  has  on  the  whole 
increased. 

In  preparing  the  plans  for  the  calendar  year  1919,  it  was  found 
that  as  a  result  of  the  construction  costs  being  increased  almost  100 
per  cent,  the  amount  of  available  money,  even  though  almost  four 
years'  appropriations  w^ere  available  for  use,  would  be  sufficient  for 
hardly  more  work  than  could  be  financed  in  1917.  The  situation  v>  as 
greatly  relieved  on  February  28,  1919,  w^hen  the  Post  Office  appro- 
priation act  was  passed.  Section  8  of  this  act  appropriates  $3,000,000 
for  each  of  the  fiscal  years  1919,  1920,  and  1921,  for  expenditures  in 
cooperation  with  the  proper  officials  of  a  State,  Territory,  insular 
possession,  or  county,  in  the  survey,  construction,  and  maintenance 
of  roads  and  trails  within  or  partly  within  National  Forests,  when 
necessary  for  the  use  and  development  of  resources  or  desirable  for 
the  proper  administration,  protection,  and  improvement  of  any 
Forest.  The  appropriation  is  available  until  expended.  Cooperation 
may  be  w^aived  by  the  Secretary  of  Agriculture  under  certain  condi- 
tions for  a  project  located  entirely  within  the  Forest  boundaries. 
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For  work  located  in  part  outside  the  Forest  boundaries,  cooperation 
must  be  secured. 

The  provision  in  the  new  appropriation  act  relative  to  cooperation 
has  made  possible  the  use  of  money  on  projects  essential  to  the  proper 
administration,  protection,  and  development  of  the  National  Forest- 
for  which  cooperation  could  not  be  secured  because  the  projects 
were  of  minor  value  from  the  State  or  county  standpoint.  That 
the  money  could  be  utilized  on  administrative  and  protective  roads 
and  trails  is  ecj[ually  advantageous,  since  the  normal  appropriation 
for  such  purposes  w^as  insufhcient  even  for  the  maintenance  of  roads 
and  trails  previously  built  from  the  improvement  fund. 

With  the  increased  funds  it  was  possible  to  plan  for  the  survey  of 
1,724.85  miles  and  construction  of  1,643.31  miles,  estimated  to  cost 
$11,900,360.59.  It  was  expected  that  $4,407,302.31  of  this  amount 
would  be  obtained  from  cooperators.  Arrangements  were  also  made 
for  a  more  intensive  administrative  study  of  road  needs  than  had 
been  possible  or  advisable  under  the  smaller  appropriations. 

To  w^hat  extent  the  approved  plans  for  the  calendar  year  1919  will 
be  executed  can  not  now  be  determined.  Increases  in  the  estimated 
or  actual  costs,  failure  to  obtain  cooperation,  and  the  difficulty  in 
securing  reasonable  bids  from  reliable  contractors  have  acted  toward 
a  reduction  in  the  amount  of  work.  The  indications  are  that  a  large 
mileage  of  survey  and  construction  will  be  completed  by  the  end  of 
the  field  season  and  that  uncompleted  approved  projects  will  largely 
be  under  contract  for  completion  during  the  v/inter  or  the  construc- 
tion season  of  1920. 

The  following  tabulation  shows  the  projects  approved  and  the 
liabilities  involved  during  the  fiscal  year  and  prior  to  that  time. 
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In  addition  to  the  projects  shov/n  in  the  above  tabulation,  $36;700 
of  the  10  per  cent  fund  and  ^650,000  of  the  Post  Office  act  fund  was 
allotted  to  the  various  States  for  expenditure  upon  miscellaneous 
small  projects  needed  for  the  administration,  protection,  or  develop- 
ment of  the  Forests. 

At  the  beginning  of  the  fiscal  year  there  was  available  for  road 
and  trail  construction  on  the  National  Forests  $3,857,178.69,  de- 
rived as  follows: 

Agricultural  appropriation  for  the  construction  and  maintenance  of  per- 
manent improvements $400,  000.  00 

Ten  per  cent  appropriations  for  the  fiscal  year  1919 350,  533.  75 

Unexpended  balance  of  10  per  cent  appropriations  preceding  years. . . .  302,  801.  39 
Appropriations  for  the  fiscal  year  1919  under  section  8  of  the  Federal  aid 

road  act - 1,  000,  000.  00 

Unexpended  balance  of  section  8  appropriation  for  preceding  years 1,  803,  843.  55 

Total 8,657,178.69 

From  the  appropriation  made  available  by  section  8  of  the  Post 
Office  appro])riation  act  of  February  28,  1919,  S3, 000,000  was  made 
immediately  available.  The  unexpended  balance  in  this  fund  on 
June  30,  1919,  v/as  S2,966,93<^.41,  showing  an  expenditure  of 
$33,060.59.  The  unexpended  balance  for  the  10  per  cent  fund  on  the 
same  date  was  $374,289.51  and  for  the  section  8  fund  $2,296,499.18, 
showing  an  expenditure  from  these  funds  of  $279,045.63  and  $507,- 
344.37,  respectively. 

The  following  tabulation  shows  the  additional  amounts  available 
on  July  1,  1919,  for  National  Forest  road  and  trail  work.  The  10 
per  cent  fund  must  be  spent  within  the  State  from  which  National 
Forest  receipts  were  obtained,  and  can  not  be  expended  outside  of 
the  Forest  boundaries.  Cooperation  is  not  essential.  Cooperation 
must  be  secured  before  any  section  8  money  can  be  expended;  but 
projects  need  not  be  located  entirely  within  the  National  Forests. 
With  the  exce])tion  of  the  amount  set  aside  for  administrative 
ex]:!enses,  for  the  }>urchase  of  equipment,  and  for  increasing  the 
aprortionment  to  States,  the  entire  yearly  appropriation  is  a})por- 
tioned  to  separate  States  and  grou])s  of  States  and  can  not  be  diverted 
to  different  States  except  under  extraordinary  conditions.  The 
ap]3ropriation  made  available  by  the  Post  Office  appropriation  act 
of  February  28,  1919,  and  commonly  termed  the  Federal  Forest 
road  construction  appropriation,  may  be  spent  for  projects  located 
within  or  partly  within  the  National  Forests  of  any  States.  The 
provision  relative  to  cooperation  has  already  been  explained.  Tenta- 
ti^  e  apportionment  of  the  appropriation  is  made  on  the  basis  of  the 
relative  need  of  road  development  and  of  the  most  important  road 
projects  in  the  several  States,  and  determination  is  made  of  the  con- 
ditions upon  which  any  ])roject  will  be  approved.  If  the  conditions 
are  not  met,  the  money  tentatively  set  aside  for  any  project  is  avail- 
able for  use  elsewhere  in  the  State  or  in  some  other  State. 
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Amounts  available  for  roads  and  trails  from  new  appropriations  available  for  expendi- 
ture on  July  1,  1919. 


State. 

10  per 
cent. 

Section 

8. 

1920 
Federal 
Forest 
road  con- 
struction. 

State. 

10  per 
cent. 

Section 
8. 

1920 
Federal 
Forast 
road  con- 
struction. 

Alaska 

$10,182.71 
45,261.18 

6,  6i?5. 55 
51.  703. 89 
46, 019. 59 
46,-307.04 
38,017.13 
12,275.36 
33,864.42 
46. 162.. 30 

6,  713  76 
27,460.25 
21,909.03 
23,420.37 

1,630.31 
58.69 

1,177.70 

1,440.40 
530.87 

$46,717 
54,311 
10, 102 

140,  297 
63, 541 

104, 474 
71,481 
19,005 
37,  684 

131.825 
7,946 
39, 072 
92, 153 
41,379 

•  12,329 

$29,500.00 
117,371.00 

.53,  000. 00 
284,865.00 
215,385.33 
338,  039. 50 
222,185.00 

45,212.00 
123, 162. 50 
303,871.00 

20,427.17 
141,437.00 
202,237.50 
224,750.00 

53,250.00 

$49.23 

419. 99 

178.  60 

1,972.01 

2,223.78 

88.15 

853  67 

1,313. 26 

95.51 

$27,684 
100,000 

Arizona     

Georgia 

Arl'ansas 

Maine 

California 

New  Hampshire. 
North  Carolina. . . 
South  Carolina... 

Tennessee 

Virginia    

$133,000.00 

Idallo     

Nevada        

New  Mexico 

Oregon 

West  Virginia 

Special  fund  ^ 

South  Dakota.  .. 

Eciuipment 

95  000.00 

Utah 

Administrative 
expenses 

Washington 

155  000.00 

Wyoming 

Florida 

Unallotted    bal- 
ance     

242,307.00 

Total 

Minnesota 

Nebraska 

Oklahoma 

427,954.75 

1,000,000 

3,000,000.00 

1  For  administrative  expenses  of  Bureau  of  Public  Roads  and  Forest  Service,  for  purchase  of  equipment, 
and  for  increasing  apportionment  to  States. 

Section  7  of  the  act  of  February  28,  1919,  authorized  the  Secretary 
of  War  in  his  discretion  to  transfer  to  the  Department  of  Agricul- 
ture surplus  war  materials,  equipment,  and  supplies  suitable  for  use 
in  road  improvement.  Ten  per  cent  of  the  amount  so  transferred  w^as 
made  available  in  the  discretion  of  the  Secretary  of  Agriculture  for 
use  in  the  National  Forest  road  work.  While  only  a  ver}^  small 
amount  of  road  equipment,  material,  and  supplies  has  been  received, 
it  is  expected  that  within  the  coming  year  great  assistance  wull  be 
given  the  National  Forest  work  by  the  transfer  of  material  w^hich 
w  ould  otherv\'ise  have  to  be  purchased. 

The  new  construction  of  improvements  of  all  kinds  comprised  328 
miles  of  roads,  833  miles  of  trails,  885  miles  of  telephone  lines,  78 
miles  of  fire  lines,  35  lookout  structures,  35  bridges,  284  miles  of 
fences,  510  dwellings,  barns,  and  other  buildings,  12  corrals,  and  202 
water  improvements.  The  above  figures  include  203  miles  of  roads, 
96  miles  of  trails,  110  miles  of  telephone  lines,  148  miles  of  stock 
fences,  6  miles  of  fire  lines,  1  bridge,  and  1  w^ater  improvement  built 
in  cooperation  with  communities,  associations,  and  individuals. 

The  value  of  all  im.provements  on  the  National  Forests  at  the  close 
of  the  year  constructed  from  funds  derived  from  congressional  appro- 
priations and  the  contributions  of  cooperators  is  estimated  at 
$8,703,736.  Of  this  amount,  $6,466,014,  or  74.3  per  cent,  repre- 
sents works  of  communication  and  protection;  $1,935,451,  or  22.2 
per  cent,  improvements  used  in  administration,  and  $302,271,  or  3.5 
per  cent,  range  improvements.  The  lines  of  communication  within 
the  Forests  constructed  by  or  under  the  tlirectioii  of  the  Forest 
Srevice  now  total  3,620  miles  of  roads,  26,840  miles  of  trails,  and 
254,00  miles  of  telephone  lines. 
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COOPERATION  WITH  STATES. 

While  the  forest  fire  protective  systems  maintained  by  the  States 
in  cooperation  ^vith  the  Federal  Government  have  been  extending, 
there  has  also  been  a  recent  greatly  iiicreased  cost  of  operation.  The 
appropriation  of  $100^000  is  now  ver^^  inadequate. 

Expenditures  from  the  Federal  appropriation,  and  the  expenditures 
of  the  States  which  have  entered  into  cooperative  agreements,  are 
shown  in  the  following  table.  The  area  protected  was  much  greater 
than  ever  before.  This  v  a«  made  y^ossible  b}"  the  fact  that  the  co- 
operative funds  contributed  by  States  and  private  owners  were 
greater  than  in  1918.  The  Federal  fund  was  of  course  the  s^ame  as 
in  1918. 


Cooperative  expenditures  from  Federal  appropriation  and  by  the  States  for  protecting 
forested  watersheds  of  navigable  streams  from  fire. 


State. 

Expenditure  fiscal  year  1919. 

State. 

Expenditure  fiscal  year  1919. 

Federal. 

State. 

Total. 

Federal. 

State. 

Total. 

Maine    .     

$7,296.73 
6,554.23 
2,217.62 
3,294.50 
92.  25 
1,025.00 
7,221.98 
1,968.90 
2,521.65 

2,  725.  34 
4,005.00 
1, 207. 16 
2, 429. 00 
2,581.00 

3,  276. 09 
4, 289. 50 

S125, 893.  03 

23,218.58 
2, 158.  67 

32,781.52 

4,097.53 

5,217.10 

117,131.08 

20, 743.  92 
3,819.95 
3,259.83 
9,140.40 
2,433.77 
5,538.22 
9,451.83 
4,609.20 

60,917.99 

$133, 189.  76 

29,  772.  81 
4,376.29 

36, 076.  02 

4,189.78 

6, 2 '2. 10 

121,353.06 

22, 712.  82 
6,3-4.60 
5,985.17 

13,145.40 
3,640.93 
7,967.22 

12,032.83 
7, 885.  20 

65, 198.  49 

Wisconsin 

Minnesota 

South  Dalcota. . . 

Montana 

Idaho  

$4,023.63 
8,  807.  32 
282.  00 
2,499.95 
4,565.34 
9,692.63 

10,210.16 

7,140.49 

$16,261.44 
56,519.39 
4,988.00 
8,905.38 
46,229.73 
37, 162.  26 
24, 966.  72 

$20,285.07 

65,326.71 

5,  270.  00 

11, 405.  33 

50, 795. 07 

New  Hampshir. 

Vermont 

Massachusetts. . . 

Connecticut 

Washington 

46,854.89 
35, 176.  88 

New  Jersey 

Maryland 

Administration 
and  inspection 

Total 

Unexpende  d 
balance 

Appropriation . . 

7,140.49 

West  Virginia... 
North  Carolina. . 

Kentucky 

Louisiana 

Texas 

99,921.38 
78.62 

625, 445.  54 

725,366.92 

100,000.00 

Michigan 

An  agreement  entered  into  with  Rhode  Island  made  that  State  the 
twenty-third  to  enter  into  cooperation.  Toward  the  end  of  the  fiscal 
year  California  requested  cooperation,  but  the  agreement  had  not 
been  completed  when  the  year  closed. 

Protection  from  forest  fires  is  the  first  essential  to  forest  conserva- 
tion. Without  an  organized  and  efficient  system,  such  as  can  be 
maintained  only  with  adequate  regular  appropriations,  the  forests  can 
not  be  made  safe.  No  better  proof  of  this  could  be  given  than  the 
situation  which  arose  in  Minnesota  in  the  fall  of  1918,  when  a  large 
number  of  relatively  smaU  fires  burned  for  weeks  because  of  lack  of 
men  and  equipment  to  extinguish  them,  and  finally  came  together  in 
five  large  conflagrations,  according  to  the  State  Forester,  which  in  the 
aggregate  swept  over  not  less  than  200,000  acres,  destroyed  property 
worth  about  $25,000,000,  and  caused  a  loss  of  more  than  400  lives. 
Estimates  based  on  forest  fire  statistics  collected  in  cooperation  with 
State  and  private  agencies  indicate  that  in  the  calendar  year  1918  not 
less  than  25,000  fires  occurred,  with  an  area  of  fully  10,500,000  acres 
burned  over  and  a  financial  loss  in  timber,  young  tree  growth,  and 
improvements  of  about  $40,000,000.  Railroads  caused  approximately 
18  per  cent  of  the  fires,  brush  burning  and  campers  each  13  per  cent, 
lightning  10  per  cent,  incendiaries  9  per  cent,  miscellaneous  causes  7 
per  cent,  lumbering  5  per  cent,  and  unknown  causes  25  per  cent. 
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The  States  of  Alabama,  Florida,  Georgia,  Idaho,  Illinois,  Maine, 
Massachusetts,  Montana,  New  Hampshire,  North  Carolina,  Tennessee, 
and  Texas  received  assistance  during  the  year  in  formulating  forest 
policies,  drafting  forestry  laws,  and  the  like. 

RESEARCH. 

INVESTIGATIONS  IN  FOREST  PRODUCTS. 

From  many  standpoints  the  fiscal  year  1919  was  the  most  important 
in  the  history  of  the  Forest  Products  Laboratory.  Not  only  were 
many  of  the  research  projects  started  earlier  in  the  war  brought  to  a 
productive  conclusion,  but  the  peace-time  application  of  their  results 
was  aggressively  undertaken  through  widespread  dissemination  of  the 
information  and  through  personal  contact  with  the  wood-using 
industries. 

During  the  first  months  of  the  year  the  laboratory  was  engaged 
exclusively  on  special  war  problems.  Cooperation  with  the  various 
bureaus  oiF  the  War  and  Navy  Departments  which  had  provided  spe- 
cial allotments  was  at  its  height,  and  requests  from  these  departments 
had  become  increasingly  specific.  After  the  armistice  was  signed  it 
was  necessary  to  reduce  the  staff  from  458  to  approximately  300  per- 
sons and  to  discontinue  some  of  the  less  important  investigations.  In 
accord  with  the  desires  of  the  War  and  Navy  Departments,  however, 
the  more  important  projects  which  were  nearing  completion,  or  which 
were  of  special  value,  were  continued.  A  number  of  new  research 
projects  were  begun,  but  the  year's  accomplishments  were,  primarily, 
the  outgrowth  of  fundamental  research  begun  earlier  in  the  war  or 
prior  to  the  beginning  of  the  war. 

Aircraft  problems  continued  to  occupy  the  position  of  greatest  im- 
portance. The  large  fund  of  available  data  on  wood,  plywood,  and 
glues  found  direct  application  in  the  solution  of  specific  problems 
arising  from  time  to  time  in  the  design  of  aircraft.  Many  requests 
were  received  from  the  War  and  Navy  Departments  for  the  develop- 
ment of  various  aircraft  parts  which  could  not  well  be  designed  with- 
out actual  tests.  Much  of  this  work  developed  as  a  result  of  the  suc- 
cessful design  by  the  laboratory  of  a  plywood  wing  rib  for  one  of  the 
Army  planes. 

Ribs  for  almost  a  dozen  different  types  of  Army  and  Navy  planes 
were  designed  and  tested  by  the  laboratory  and  gradually  improved 
to  the  point  of  maximum  strength  and  minimum  weight.  These  ribs 
were,  in  aU  cases,  decidedly  superior  to  commercial  ribs  of  correspond- 
ing sizes.  In  addition  to  the  specific  design  of  these  ribs,  general 
lav/s  governing  the  types  of  ribs  to  use  for  different  sizjes  were  devel- 
oped, and  several  excellent  types  of  large  ribs  perfected. 

The  design  of  airplane  wing  beams  presented  many  complicated 
problems,  and  the  laboratory  was  called  upon  to  conduct  elaborate 
series  of  tests  on  fuU-sized  members  to  determine  the  relative  merits 
of  the  many  different  types.  The  growing  scarcity  of  suitable  air- 
craft woods,  demanding  closer  utilization  of  existing  supplies,  made 
it  necessary  to  develop  types  of  built-up  beams  which  would  permit 
the  use  of  small  and  short  stock.  Tests  were  made  upon  several 
hundred  beams  of  a  number  of  different  types,  and  several  types  were 
developed  to  meet  the  specific  requirements  involved. 

Exhaustive  tests  were  also  made  upon  many  different  types  of 
beam  splices,  and  their  relative  efficiency  was  determined.     As  an 
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integral  part  of  these  tests,  the  efficiency  of  various  kinds  of  hid^  and 
casein  glue  was  determined.  Later  m  the  year,  assistance  was 
requested  in  the  design  of  a  wing  beam,  or  the  development  of  a 
type  suitable  for  very  large  machines,  with  spans  of  125  feet  or 
more.  Special  series  of  tests  were  made  for  this  purpose,  and  a 
type  was  developed  which  embodies  sound  mechanical  principles 
and  is  remarkably  light  for  its  strength. 

Much  specific  information  was  needed  by  the  Army  and  Nav^r  in 
regard  to  the  struts  being  used  on  various  machines,  and  compre- 
hensive tests  were  made  by  the  laboratory  upon  various  kinds  and 
sizes.  These  resulted  in  the  development  of  two  noninjurious 
methods  of  testing  struts,  whereby  the  actual  strength  of  each  strut 
could  be  determined  without  injuring  it.  Machines  for  the  proper 
carrying  on  of  these  tests  were  also  developed,  and  specifications 
for  the  inspection  of  struts  by  this  means  were  prepared.  This 
method  of  test  is  unique,  in  that  there  are  no  other  types  of  structural 
members  which  can  be  tested  to  their  maximum  load  without 
injury.  In  addition,  methods  for  the  calculation  of  the  strength  of 
tapered  struts  and  for  the  determination  of  the  taper  which  would 
give  the  maximum  efficiency  were  developed. 

An  entirely  different  kind  of  investigation  was  undertaken  by  the 
laboratory  to  develop  a  type  of  strut  for  extremely  large  flying 
machines.  A  radical  departure  was  made  from  all  accepted  types 
of  airplane  struts,  a-nd  a  type  selected  which  years  of  experience  in 
the  construction  of  buildings  and  bridges  had  proved  to  be  very 
efficient  in  long  light  columns.  This  type  was  then  modified  to 
suit  aircraft  needs,  and  developed  to  a  point  where  it  was  much 
stronger  for  a  given  weight  than  any  other  type  of  strut  which  has 
so  far  been  developed.  Wind-tunnel  tests  on  models  specially 
constructed  for  the  purpose  showed  that  the  air  resistance  of  this 
type  is  less  than  that  of  any  other  type  so  far  tested. 

Elevator  and  aileron  spars,  which  are  the  main  structural  members 
of  airplane  control  surfaces,  are  subjected  to  a  peculiar  kind  of 
stress  known  as  combined  bending  and  torsion,  and  their  design 
has  always  been  a  matter  of  guesswork.  In  the  case  of  small 
machines  this  method  of  design  appeared  to  be  quite  satisfactory, 
but  in  the  design  of  radically  new  types  of  great  size  need  was  found 
for  accurate  data  on  the  design  and  also  for  a  better  type  of  spar, 
which  would  be  both  stiffer  and  stronger  for  the  same  weight. 
Through  a  unique  combination  of  hollow  wood  and  veneer  construc- 
tion, it  was  possible  for  the  laboratory  to  improve  the  spars  to  a 
marked  degree,  both  in  strength  and  in  stiffness.  As  a  result  of 
this  development,  the  laboratory  was  finally  requested  to  design  a 
complete  control  surface,  embodying  this  new  type  of  spar. 

Numerous  and  varied  other  aircraft  developments  were  carried 
out,  among  them  being  the  development  of  a  flexible  plywood  for 
control  surfaces  and  of  a  special  mechanism  for  the  proper  operation 
of  these  surfaces.  This  plywood  and  the  control  mechanism  are  in 
process  of  being  fitted  to  one  of  the  fastest  machines  developed 
during  the  war. 

One  of  the  major  lines  of  research  was  the  determination  of  the 
effect  of  various  kiln-drying  schedules  upon  the  properties  of  air- 
craft woods  and  substitutes  for  them.  Exhaustive  tests  have 
furnished  conclusive  evidence  that  under  proper  control  of  tempera- 
ture and  humidity  kiln-dried  material  of  these  species  is  as  strong 
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as  air-dried  lumber.  They  show  further  that  the  kiln-drying 
schedules  recommended  by  the  laboratory  at  the  beginning  of  the 
war  and  based  upon  the  incomplete  data  then  available  were  in 
every  sense  dependable  and  are  subject  to  practically  no  material 
changes.  Up  to  the  date  of  the  armistice,  assistance  had  been  given 
in  the  design,  installation,  and  opei'ation  of  325  Forest  Service 
water  spray  kilns  installed  in  44  manufacturing  plants  throughout 
the  country,  including  installations  at  the  Government  cut-up 
plant  of  the  Spruce  Production  Division,  and  at  the  Rock  Island 
Arsenal.  At  the  latter  plant  a  laboratory  representative  demon- 
strated that  artillery  wheel  dimension  oak,  green  from  the  saw,  can 
be  kiln-dried  with  insignificant  loss  in  from  60  to  90  days  as  against 
3  to  5  years  of  air  seasoning.  This  was  contrary  to  previous  com- 
mercial experience.  Other  kilns  were  designed  for  use  at  Govern- 
ment arsenals,  aircraft  factories,  gun  manufacturing  plants,  and 
vehicle  plants.  The  Signal  Coi-ps  dry  kilns  at  Vancouver,  Wash., 
were  started  in  June,  1918,  under  the  personal  supervision  of  a  kiln 
expert  from  this  laboratory.  The  first  kiln  load  of  airplane  wing 
beams  was  taken  out  on  July  16.  Thereafter  the  kilns  were  con- 
tinuously operated  at  full-  capacity  of  about  40,000  feet  per  day 
until  the  end  of  the  war.  A  corps  of  kiln  experts  was  maintained  in 
the  field  to  assist  vehicle,  furniture,  and  aircraft  manufacturers  in 
the  adaptation  and  operation  of  commercial  kilns  used  in  war  work, 
and  intensive  courses  of  training  for  Government  and  commercial 
dry-kiln  operators  and  inspectors  were  continued  until  the  armistice 
was  signed. 

The  total  number  of  laboratory  strength  tests  was  brought  up  to 
over  300,000.  About  23,000  strength  tests  were  completed  on  32 
sf^ecies  of  plyyv^ood,  to  determine  the  strength  variation  with  differ- 
ent combinations  of  species,  number  of  plies,  and  ratios  of  core  to 
total  panel  thickness.  Many  additional  tests  were  made  to  deter- 
mine the  relative  amount  of  warping  of  various  species  of  plywood, 
the  bending  strength  and  methods  of  fastening,  the  relative  strength 
of  rotary,  sliced,  and  sawed  A^eneer,  and  the  shearing  strength  and 
shrinkage  of  ])lywood.  Other  tests  were  made  on  various  aircraft 
parts  of  plyv^'ood,  laminated,  and  fabricated  material,  such  as  engine 
bearers,  struts,  landing-gear  disks,  wing  ribs,  elevator  spars,  etc. 
Determinations  were  made  of  the  mechanical  properties  of  thin  ply- 
wood for  use  as  a  linen  substitute,  and  the  relative  efficiency  of 
various  types  of  riveted  and  scarf  joints  was  investigated. 

Tests  conducted  for  the  War  Department  made  possible  great 
improvements  in  overseas  shipping  containers,  and  many  inspectors 
were  trained  in  the  fundamentals  of  box  construction,  for  manu- 
facturing and  export  inspection  work.  Wood  preservative  specifica- 
tions were  prepared  for  the  Emergency  Fleet  Corporation  and  for 
the  Railroad  Administration.  To  assist  the  latter  in  its  program  of 
preservative  distribution  made  necessary  by  the  shortage  of  creosote, 
substitute  })reservatives  were  tested  and  recommendations  as  to  their 
use  were  made. 

Studies  were  completed  of  the  effectiveness  of  various  methods  of 
coating  and  finishing  wood  to  ]:>revent  the  passage  of  moisture. 
Improved  methods  of  finishing  with  varnishes  were  developed,  and 
it  was  shown  that  protective  coating  with  thin  sheets  of  aluminum 
leaf  is  practically  100  per  cent  efficient.  In  an  experimental  shii)ment 
of  airplane  propellers  from  this  country  to  France  those  treated  by 
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the  alximimim-leaf  process  clev eloped  at  the  laboratory  were  the  only 
ojies  to  arrive  in  satisfactory  condition.  This  method  lias  been 
officially  adopted  by  the  Army  and  Navy. 

The  experimental  study  of  the  conditioning  and  manufacture  of 
airplane  propellers  began  to  yield  information  of  great  value.  At 
the  completion  of  the  study  it  Vvdll  be  possible  to  specify  accurately 
the  species  of  wood  and  the  manufacturing  conditions  for  the  i  ro- 
duction  of  the  most  efficient  propellers  for  the  many  Irinds  of  servic  o. 

A  number  of  new  and  greatly  improved  formulas  for  makin^^ 
waterproof  glues  for  plywood  manufacture  were  develoiied.  One 
of  these  for  casein  glue  shows  about  double  the  vv^ater  resistance  of  the 
available  commercial  casein  glues  and  is  very  resistant  to  molds. 
The  specifications  of  the  Army  and  Navy  for  all  glue  and  glue  ingredi- 
ents were  prepared  at  the  laboratory.  Much  of  the  work  on  glues 
was  carried  o*n  for  the  purpose  of  preparing  these  specifications. 
Several  commercial  concerns  have  adopted  the  laboratory  glues  in 
|;roduction.  Numerous  improvements  were  discovered  in  plywood 
manufacture  that  have  also  been  successfully  adopted  in  production. 

There  were  identified  30,863  samples  of  wood,  including  some 
foreign  woods,  and  many  microscopic  examinations  for  decay  and  de- 
fects were  made.  Information  illustrating  defects  in  wood  was  col- 
lected, and  an  illustrated  key  for  distinguishing  true  mahogany  from, 
so-called  mahoganies  was  prepared  for  propeller  inspectors.  Studies 
were  made  of  the  effect  of  moulds  on  wagon  and  airplane  vv'oods, 
and  of  the  effect  of  steam  bending  on  the  structure  of  wood. 

Active  work  on  the  value  of  various  woods  for  paper  manufacture 
was  discontinued  during  the  war  to  devote  more  time  to  pressing  war 
problems.  However,  a  reliable  method  for  determining  the  tearing 
strength  of  paper  was  developed.  A  recording  density  hydrometer 
was  invented  which  will  be  of  considerable  use  in  the  control  of  the 
soda  recovery  of  sulphate  and  soda  pulp  mills,  acid  making  in  sul]:-hite 
mills,  mixing  in  the  manufacture  of  ledger,  bank-note,  and  other 
fine  paper,  and  in  the  chemical  and  textile  industries  in  general.  The 
value  of  waste  hemlock  bark  from  paper  mills  as  a  source  of  tannin 
was  also  demonstrated.  Methods  for  the  production  of  soda  and  sul- 
phate pulps  suitable  for  nitrating  and  for  rendering  sulphite  pulps 
suitable  for  this  use  were  develo]  ed. 

Shortly  after  the  armistice  was  signed  the  Salvage  Board  of  the 
Orihiance  Department  requested  the  laboratory  to  determine  the 
suitability  of  second-cut  cotton  linters  and  hull  fibers  for  paper 
manufacture.  The  War  Department  had  on  hand  at  that  time  a 
large  tonnage  of  these  linters  reserved  for  the  manufacture  of  nitro- 
cellulose and  was  seeking  the  best  means  of  disposing  of  the  surplus. 
Commercial  pulping  trials  and  paper  runs  made  at  the  laboratory 
soon  demonstrated  that  second-cut  linters  and  hull  shavings  can  be 
pulped  with  decidedly  less  chemical  and  bleach  consumption  than 
wood,  and  that  they  are  excellently  adapted  for  the  production  of 
high-^rade  book,  writing,  blotting,  tissue,  and  other  papers.  These 
experiments  may  well  have  a  far-reaching  economic  influence  on  the 
future  of  the  paper  supply  of  this  country.  Arrangements  have  been 
made  for  a  practical  mill  trial  where  the  value  of  this  raw  material  can 
be  demonstrated  on  a  tonnage  basis  under  average  mill  conditions. 
i  he  laboratory  cooperated  with  the  Chemical  Warfare  Service  of 
the  Army  in  gas  defense  work  and  developed  an  artificially  dense 
wood    charcoal  pratically   the   equal  of  coconut-shell  charcoal.     A 
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suitable  gas-mask  filter  for  the  removal  of  solid  particles  was  evolved 
and  tested.  Experiments  were  conducted  also  on  various  phases  of 
gas  offense. 

The  threatened  shortage  of  wood  pitch  for  filling  the  seams  of 
wooden  vessels  led  to  experiments  with  various  kinds  of  mineral 
pitches,  and  an  experimental  deck  is  now  undergoing  exposure  tests. 
Several  of  the  mineral  pitches  seem  to  be  satisfactory. 

The  readjustment  oi  the  laboratory's  work  to  a  peace-time  basis 
has  included: 

(1)  The  adaptation  and  application  of  the  data  and  information 
obtained  during  the  war  to  the  Nation's  industries  on  a  normal  peace- 
time basis. 

(2)  Analysis  of  special  reconstruction  problems  and  the  extent 
to  which  the  laboratory  could  be  of  assistance  in  solving  them. 

(3)  Consideration  of  prewar  projects  and  the  advisability  of  re- 
suming them  or  of  starting  new  researches  which  appeared  of  greater 
importance  from  a  broad  reconstruction  standpoint. 

An  illustration  of  the  peace-time  application  of  research  con- 
ducted in  connection  with  a  specialized  war  project  is  found  in  the 
work  of  the  propeller  section.  It  was  soon  seen  that  the  develop- 
ments worked  out  in  relation  to  the  conditioning  of  wood  and  the 
use  and  formulas  of  waterproof  glues  had  a  far  wider  field  of  appli- 
cation than  merely  to  airplane  propellers.  Following  the  armistice, 
therefore,  experiments  were  started  in  several  different  lines  of  built- 
up  construction  where  possibilities  for  the  utilization  of  small  pieces 
and  waste  material  existed.  Sets  of  bowling  pins,  shoe  lasts,  hat 
blocks,  wagon  bolsters  and  tongues,  and  other  articles  were  made  of 
laminated  material  and  tested  in  actual  use.  These  tests  in  most 
instances  already  indicate  that  the  laminated  construction  for  such 
articles  will  be  practically  as  serviceable  as  solid  material. 

As  a  result  of  the  war  there  has  been  a  very  marked  stimulation 
in  and  acceptance  of  the  value  of  research  in  forest  products,  and 
the  requests  for  cooperation  and  assistance  which  have  come  to  the 
laboratory  from  many  different  industries  have  more  than  taxed  the 
organization.  It  has,  in  fact,  become  necessary  to  decline  coopera- 
tion in  a  great  many  instances  on  account  of  the  inability  oi  the 
decreased  force  to  carry  on  the  work.  There  is  now  open  to  the 
aboratory  a  tremendous  field  of  research  of  great  economic  and 
industrial  value. 

Close  relations  were  maintained  through  an  office  of  Forest  Prod- 
ucts in  Washington  with  the  various  branches  and  offices  of  the 
War  and  Navy  Departments  located  in  Washington  and  needing 
the  cooperation  of  the  forest  products  organization,  and  also 
with  the  War  Industries  Board,  the  War  Trade  Board,  the  Ship- 
ping Board,  the  Emergency  Fleet  Corporation,  the  British  and 
other  Allied  commissions,  and  various  commercial  organizations 
and  associations  having  to  do  with  war  activities.  In  this  way  it 
was  possible  to  furnish  data  and  information  on  which  immediate 
decision  relating  to  the  purchase,  storage,  or  use  of  timber  could  be 
made.  Much  assistance  was  given  in  the  preparation  of  specifi- 
cations for  making  purchases  of  forest  products  for  construction 
purposes,  vehicles,  boxes,  airplane  material,  etc.,  and  in  the  inspec- 
tion of  tim.bers  for  ships,  airplanes,  and  docks.  Extensive  files  cover- 
ing a  wide  range  of  data  on  forest  products  were  maintained  for 
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qtiick  reference.  A  large  volume  of  statistical  data  was  furnished 
for  the  use  of  foreign  governments.  The  figures  on  production  and 
consumption  in  many  instances  served  as  a  basis  for  reaching  con- 
clusions on  problems  of  utilization,  substitution,  and  regulation  of 
imports  and  exports. 

After  the  armistice  was  signed  arrangements  were  made  to  con- 
tinue cooperation  with  the  Bureaus  of  Construction  and  Repair  and 
Steam  Engineering  of  the  Navy  and  with  the  Air  Service  and  Bureau 
of  Ordnance  of  the  Army,  and  for  the  completion  of  many  projects 
which  will  yield  information  useful  in  peace  as  well  as  war.  Recog- 
nition  of  the  fact  that  the  Forest  Service  is  an  authoritative  source 
of  information  on  forest  products  and  their  uses  has  put  the  office  in 
a  position  to  render  considerable  assistance  to  various  departments. 

FOREST  INVESTIGATION. 

Under  ''forest  investigations"  are  included  a  wide  range  of  studies. 
Some  of  them  have  for  their  purpose  better  knowledge  as  to  the 
amount,  character,  and  distribution  of  our  present  forests;  others 
concern  the  demands  made  upon  them  for  the  supply  of  material  of 
various  kinds,  probable  future  demands,  and  the  methods  of  utili- 
zation ;  and  still  others  seek  to  make  possible  better  methods  of  utili- 
zation and  the  most  beneficial  contribution  of  our  forest  resources  to 
the  public  welfare,  through  investigations  basic  to  the  successful 
practice  of  forestry.  The  studies  are  therefore  partly  economic  and 
mdus trial,  in  which  case  they  have  to  do  largely  with  the  gathering 
and  interpretation  of  statistics  of  production,  consumption,  present 
timber  stands,  and  similar  matters,  and  partly  woods  studies  of  all 
the  factors  which  control  or  afl'ect  forest  establishment,  renewal, 
composition,  rate  of  growth,  and  character  of  material  produced. 

During  the  past  year  the  forest  investigations  have  been  chiefly 
those  connected  with  war  activities  and  with  the  completion  of  the 
work  started  during  the  war.  Many  such  investigations  which  were 
in  their  midst  when  hostilities  ceased  called -for  completion  because 
of  the  applicability  of  their  results  in  the  post-war  period.  Thus  the 
study  of  the  amount  of  black  walnut  available  for  airplane  con- 
struction and  for  gunstocks  was  completed,  and  a  publication  pre- 
pared dealing  with  supplies,  growth,  and  management  of  this  valuable 
species.  A  summary  report  was  also  prepared  of  the  available  sup- 
plies of  the  kinds  of  timber  most  likely  to  be  used  in  aircraft  con- 
struction during  peace  time.  The  study  of  supplies  of  the  most 
important  timber  species  has  furnished  a  good  deal  of  knowledge  of 
our  timber  resources  which  have  distinct  value  as  a  basis  for  shaping 
m.easures  aimed  to  secure  perpetuation  of  these  supplies,  pending 
provision  for  a  complete  timber  inventory  such  as  is  fundamental  to 
the  working  out  of  a  sound,  thoroughly  intelligent  forest  policy  for 
the  Nation.  The  requirements  of  the  Government  for  forest  products, 
together  with  the  control  of  production  for  needs  of  the  country  not 
directly  connected  with  the  prosecution  of  the  war,  gave  a  more 
accurate  conception  of  the  broad  situation  in  which  we  are  placed 
regarding  forest  products.  This,  together  with  inquiries  as  to  the 
timber  situation  in  foreign  countries,  aftorded  a  clearer  perspective 
of  how  far  our  own  forests  can  be  expected  to  meet  future  domestic 
and  foreign  needs. 
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A  few  investigations  were  undertaken  having  directly  in  view 
the  meeting  of  postwar  problems.  Because  of  the  importance  of 
Sitka  spruce  for  aircraft  production,  a  study  was  undertaken  of  its 
growth,  yield,  and  management. 

Because  of  the  added  importance,  in  view  of  renewed  agitation 
;  f  the  national  need  for  the  practice  of  forestry  on  private  lands  and 
of  a  comprehensive  program  for  securing  the  perpetuation  of  our 
forest  resources  through  combined  public  and  private  action,  of  ac- 
curate data  as  to  the  growth  and  yield  of  the  different  types  of 
forest  and  the  costs  that  may  be  involved  in  securing  forest  replace- 
iiient,  many  field  measurements  were  restudied  in  the  light  of  re- 
cent experience  and  new  data  were  accumulated.  While  the  facts  avail- 
able are  sufficient  upon  which  to  base  a  plan  for  inaugurating  a 
general  policy,  the  actual  carrying  out  of  such  a  policy  will  demand 
the  prosecution  of  forest  studies  more  comprehensive  and  far  more 
^le tailed  than  those  hitherto  undertaken  if  the  plan  is  to  be  made  to 
work  fully. 

Some  of  tlie  fundamental  prewar  studies,  such  for  instance  as  the 
relation  between  distribution  of  the  different  forest  types  and  the 
cUmatic  and  soil  factors  that  control  them,  the  importance  of  farm 
woodlands  in  the  economic  management  of  the  farm,  studies  of  the 
physical,  chemical,  and  biological  properties  of  seed,  studies  of  the 
causes  of  forest  fires  and  the  liability  of  different  forest  types  to 
them,  have  been  renewed  and  are  to  be  pushed  with  vigor  to  com- 
pletion. As  a  partial  provision  for  meeting  the  need  for  fuller  in- 
formation relating  to  the  proper  handling  of  forests,  a  comprehensive 
scheme  for  forest  investigation  in  cooperation  with  States  and  forest 
schools  has  been  developed. 

MISCELLANEOUS. 

« 

Thirty-seven  new  pubhcations  were  issued.  The  distribution  of 
Forest  Service  publications  totaled  316,000  copies.  About  62  ad- 
dresses were  made,  mainly  at  expositions  and  upon  requests  from 
National  Forest  users,  lumbermen's  associations  and  similar  trade 
bodies,  technical  societies,  and  educational  institutions.  Lantern 
slides  were  loaned  to  more  than  208  persons  engaged  in  educational 
work.  These  were  shown  422  times  and  to  10,293  persons.  Ad- 
ditions to  the  photograph  collection  totaled  1,154  and  to  the  lantern- 
slide  collection  1,186;  and  924  lantern  slides,  29  transparencies,  and 
472  bromide  enlargements  were  colored.  Traveling  exhibits  of  pho- 
tographs, maps,  drawings,  and  wood  samples  were  loaned  to  128 
schools  and  libraries.  Through  sales,  loans,  and  gifts  4,890  indi- 
vidual photographic  prints  were  made  available  for  outside  illustra- 
tive purposes. 

Aclditions  to  the  Service  library  in  Washington  totaled  765  books 
and  pamphlets.  The  index  of  forest  literature  was  extended  ))y 
entries  covering  2,725  books,  periodical  articles,  and  manuscripts. 
Loans  from  the  library  totaled  2,883  books  and  5,841  periodicals. 
The  162  branch  field  libraries  now  contain  31,602  books  recorded 
in  the  m.ain  library,  besides  various  State  and  other  publications  not 
so  recorded. 


